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»Mible and convenient) is made cafie tothe under- 
ſ:nding of thoſe of mean capaci.y,and ready to 
demonſtrate with facility, Ani ſuiting 
with rhe Marriners haſte, by a ip:c- 
dy diſpatch,when he hath bar 
2 ſhort opportuotty, 
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To the Ripht Worſhipful, 
he MaSTER, WARDENS, and Asst- 
STANT of the famous Societie of 


' TRINITIE HOUSE 
in Deptford Strand. 


Right Worthy Gentlemen, 


Dn & t have in other parts 
and points of Navi. 
gation, read over(with 
d diligent heede, and 
Ss practiſe arnexed) the 
works of our worthy 
var. men, that have been famous 
-1n the practiſe of the Mathemaricall 
Arts, as Mr. Blundevile, Mr. Wright, 
q Mr. Gellibrand, and Mr. Gunter , with 

A 2 others: | 


> - * 


The Epiſtle Deadicato; y. 
others :..So in;this part and point oi 
Sailing by an Arch of a great circle, IÞ 
have pet -aſed theſe chiefly, Mr. Davis) , 

Capt. Salronſtall, Mr. Car penter (wich 
Pitilcus whom he cires,) Mr. Wine but 
| oained moit of Mr. Richa ard Norwood, 4 

Yer {ome things (1 muſt needs lay) 
they eicher Quite onured , or treated 
f fo obicurely, char my ſhallow ca-Y 
Paciry cou not underſtand them 


{| 


| 


( poll tbly © they had attained ro the E 
k NOW: led Y of lore things , which it 
= -212d rhem not to o1Ve us their belt! A 
helen C1146 wee might attiin: unto the: 7 
{:me;) which wasche odecalion 'of my! 

en fee "ma (chrough Gods bletſing) p 
SEL : unto thole things | here! q 


preſent unto your, Worthips for your! 
accep rio, and as you ſha! think he 
tor your -1ecommendation of them 
TILOOEG vine ts, I hope-you. will inde 
TIT ny c111fngs nerein very uſetul, and. 
vary eitle, that Were, NeVEr publiſh- 
ed 


The. Epiſtle Dedicator ”. 


| by any: before mec,, tor whereas 
lr. Davis intended , (as he faith. ) 
write of "BIBT Navigation , and 
2 Paradoxal ( hart, . (lo rermins - 
cauſe it 18-beyond opinion , "ha ws | 
ch lines thouid. be delcribed by 
zine horizontal'motion, ) | neither 
ow whether helived to pertorme 
. and it he. dia, whether he pertor- 
ed itas1 have dohe ic in: this book, 
Dr how he meant. Bur I have is 
er called this Orthodoxal Naviza- 
Mn, ic being the true opinion 111- 
de Concerning that Art, which 1s 
ſtrobeuled in many long VOYages 
not in all. 
For certainly, this way here pro- 
punded , Logether with thele C arts 5 
Plats, are molt uſctull tor gre: 
ucle Navigation. The le AL 
untries with their borders, and 
e Sea, and its Coalts being "gray 
Gy Jaid down for Laticude , Lon- 
A 9 Jude, 


CO. 


_ s  _, 


The Epiftle Dedicatory, 


| Mercator. And therein you 


citude, Rumb, and\Diftance in 
cators Plats. = 
The great circles way trom pl, 
to place , being found our by t 
Paradoxall Chart, {hewing the « 
liquiry of thatgreat circle, and 
Longitudes and Latirudes jr p 
ſeth thoxrow , whereby the Voy; 
may be pricked downe. in a blan 


ſee that the great Circle deline: 
the neareſt way trom place to plad 
and the reaſon thereof. And 1 
Diſtances may bee taken ſpecdi] 
by the ſcale proper thereunto, 
alſo the Latitude and Rumbe bei 
knowne , the Longitude and D 
ſtance is found Arithmerically by 
Rules in this Booke for degrees af 
minutes. | | 

If therefore you ſhall ſee caule | 
allow theſe your approbartion , 


will encourage me to tender m 
| re 


The Epiſile Dedicatory. 


s of farre greater concernment 
& ſome convenient way tor publick 


nefat« 


1 remaine an unfeigned defarer of the 
proſperity of your Worſhipfull Socie. 
tie , of the Lovers, Profeſſors, and 

ws of the Art of Navigation, 


and of the. Common-Wealth of Eng- 
Ireland, and Scotland. 


land, 


BENJAMIN HUBBARD. 
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To my — reſpected Friends: 1 
Pr ACTISERS and LOVERS of thi 


ART of NAVSGATION, 


Gout bmi, 


P<Y i X70 why pals ny ou 
o NP /b'might be the lefſe, 
Ss have omiteed things. v6 
J uſeful t m Navigation 

TNA SD which are lar ow 4 

CZZZUB ERS plamly treated of, 
demonſtrated 'by otbers,(tonceiping y0u 4 
well acquaint: -d with fn 5 and inſiſted on 
01 the particulars mentioned in the F/ ubſe tt e 
Contents which are nt cleared as yet by ai 
thar ha of. EE 

Theſe Additions at the fir /t, Fintended | 

ly for My 0:01 F 4vate ſatisfaction, a». ha 
ag (through Gods bleſsins ) attained nt 
that which Thees tender unto your View , 


(hong? it not meet t0 with- bold a thing | 
rei 


"o the Reader. 
1equifite and neceſſary for your furtherance. 


Beſtow therefore the - reading of "this (mall 
Treatiſe,l pray you,and mark bow plain and 
eafie it makes even difficult things. If you 
intend to make. uſe of, theſe Rules, it will be 
1equifice that you get Jome book , having 
init Artificial Signes and Tangents , both 
for eaſe | and": ſpeed ," (if you have not 'ofte | 
already ) 'as' Mx, Gunter's works, 'or 
Mr. Norwoods. Do&rine of Triangles,r 
his Epitome, and get a large and true Merca- 
tors Platsfor thoſe. parts: your vayage us made 
in with its-proper Scale ,”"and make alſo” for 
your daily uſe ,a blank” Mercatof Chart. of the | 
fame ſcale and keep your reckoning thereon. 
(Make one for each voyage.) And if you reap 
profit thereby, . (as you' may with eaſe) give 
} © the glory af all bus gifts. And upon your 
onfſl accept ation of thefe, T ſhall be encouraged to 
kl 11blifh other excellent belps for you; till then, 


i remaing a Lover of the Arts Mathe- 
maticail , and your friend, 


BENJAMIN HUBBARD. 
BEN, $ 
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A NOTE. 


E pleaſed to take notice, that T acknow. 
ledg the Figures made by rne in this book, 
arc ſomewhat dcfeRtive, , not being exactly 
drayn,for want of more time , a clecrer eyec- 
fizhr, and meet inſtruments , therefore they 
muſt bee corrected by skilftall Artiſts. Yet 
as they bee, they arc demonſtrative for the 
uſes intended ; and the Rules doe inform 
you how to amend any of them , which 0- 
og Artiſts have not long ſince written large- 
ly of, 


Your friend, By H, 
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The Aurnox to the friendly Re aps. 


OW. L JF Husbandry which did begin | 
in the firſt Adam'scime, 
Uy And towards its perfection, 
” in every age did climbe; 
oy i 2. Some rich, ſome poor, adding what they 
= had by, experience gain'd , 
(al And yet hath not even at this day, 
the her higheſt pitch actain'd ; 


0-& 3. Then need none macveil yery much 
7 if Navigation, 
h That came ſo late into the world, 

has not perfeQon. 

; And yet this rare and uſefull Art, 
(as plainly doth appear } 
Fach got moſt wonderful increaſe 
in the laft handred year. 


this Art ſhould overtake 
That which ſer out ſo long before, 
her journey for to make ; 
6. And by the way did meet withall, 
ſo many heſpers trae, 


F © I's As though 1 if were Gods will and mind | 


Whereas this Art, (compar'd with them 


did meet with very few, - 


7, Bat when the Lord will ſhew himſelfe 


in means, whater they de, 


Then ſhall ftrange chings and wonderful 


appear caſe to ice. 
8. And thoſe that read over this book, 
ſhall ſee it chere appear, 
That for preat circle Sailing riow 
__ perfection is near. 


9. The greater part ofthis ſmall book 
you ſh; | findtobenew; 
And all the Rales therein (I hope ) 
_ you ſhall find'very erve. ' 
10. But if for any thing thereir;, - 
a better Rule you find, 
Publiſh it with all ſpeed (T pray) 
ſo ſhail you pleaſe my mind. 


Y mm. * 
/ oY 
/ IJ 


The 


PM 


— 4 * . 
US 


Fi 200608 ERR EREBES: 
he 56 drco6(pn8e is, BH obo. hel coop rad cg 


h: ConTENTs of the CHarTERS 
in this Booke. 


\ EF all the carcles uſuall y arawy #Pou the Teva 

retrial Globe, both ſmal! ard great. 

=; "- 11 the fe [everall ſorts of Sit tation of 
places that cay bee, ( viz. 24 1n number,) 
and how to' tontrive and dyvaw the Arch of a 
great Circle paſſi» ing rhe neereſt way from any 
one place to any other , ( there being any good 

qrantity of diſtance betwixt them, their Longi- 
tudes and Latritudes known. 

. How to finde the great ({ircle Diftance be- 
twixt any two places, howſoever Sitware , 
h.awi ing the true Loup. eas and Latitude of ach 
place. 

, By the true Longitude and Latitude of two pla- 
Ce 4 given, to finde the Obliquity of that great 
Circle that paſſeth the neereft Way from the one 
to the other, 

5. How to make a true Paradoxal Chart, and of 

many rxcellent uſes thereof , never publiſhed 
before this time. 

6. How by Arithmetich to calculate exattly, for 

any acgree and minute of Qbliquity , What ae» 

gree and min. of Latitude the preat circle hall 


paſſe thorow ; for any degree and minute of 


L1ngt- 


al. 


 terſetion of the g#eat Circles, with the Equatory 


be cafily demonſtrated that the eArch. of the gr 


nar n 
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L ongitude fromthe point of Obliquity , or Int 
fettion with the Equator ; Wherennto #-axyexy 
& Table of the degrees and minutes of the Latity 
of the great Circles, for every five Degrees of ( 
bliquity; and the Obliquity of the Ecliptsque 
for every five Decrees of Lodgitude from thr 1 


Equinotita! line. 
T be. «ls of Afercators Plats being truly mad 
and hav the great cirgle extengced from placy 1 
place may be draWn ihereupon; And how it 


carcle leads indeed the neereſt way, betwixt place! 
beixy of 4x) freat quantity of aift ance. [om 
How to keep a'trme reckoning of the voyage, by ti 
+ atitade being well ab{erved, and the Itumbe df 
creetly reflified, and to find the Latitude, Run 
Lon»gitnde and .diſtante . by many Arithmetic 
Kul-s, (having two of them known ) and then | 
prick the [ame doWne in ablankChart , or . 
cator, Plat, 
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In this Paradoxal Chart, the Angle at H a 
marked alſo with NP. | 
The lower (ide from B to A repreſents a q 
noQiall Line. 
The fide B H. part of the Mcridian at Lon 
The fide A H part of the Meridian at Lon 
And by the ſides BH and AH are fi 
with their Parallels, The Tropick of Cancer. 
Artick Circle at 66 deg. 30 min, 
Then from the Angle B to the Meridia 
great Circles. 
I applied itto theſe degrees of Longitude 
the Superficies of the Terreſtriall Globe, 
moſt frequently made. 
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H 
above repreſents the North Pole 
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£ 2 quarter of the Equaror , or Equi 

Longitude | 

Longitude g "" 
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CHAP. 1. 
all the Circles uſually drawne u 


the Terreſtrial Globe, both ſmall and 


aca Hat at the firſt wee may 
=— bc bctcec underftand what 


is meant hy/a great Cir- 

'cle,. 1 will ff - what 

circles are drawne upon the 

Globe, and what a great 

Nas » SY Circle is , | in the ſenſe ic 
OA is uſed inthe Art of Navs- 
| gation : And then how ir 

aniſeſtly appears that a great circle drawes a 
ec way from place to place , then a leſſer cir- 
car doe, 1. The 


2” "Oroloxall Navigation. 


| The (mail Circles uſaally drawus' upon 7: 
Sevefirial Globe, -are eweiity' in number, 4 
of ten ſeveral. .Magnitndes : . for thete are ic: 
ſatne number; 'and; one to one of the ſame My 
nirude, -on- each fide of the EquinoQiall Li; 

25 well rowards the North, as cowards the So: 
Pole. - Namely, eight Parallels For every. ren ( 
my Latitude, viz. 10, 20,/J0\45, | 

70 2% And as um Yy For. every, ten, deg 
of Sh Job tirade. #Then BE of. Nof 

de-the Tropique of +. ahd 30” of 
ſame La itude'is the Artique circle.And 23 420 
South Eetirnde; is rhe Tropique of vp; © And 5 
30', of South Lavnage is the Antartique ( 

Cle, 

Theſe twerity ſmaller Cide in the deſripti 
-of the Globein P/azo, are ſometimes demon 

red by bowing lines, ; . ſometimes. by 'cixcles 0 

vithin attattier , The Pole being the Cente! 
and ſometimes by Rrair lines, which are Dian 
rers to thoſe circles, as1n the following Diagruil 5 
may appear. | | 

- Phe great * circles uſually deſcribed upon th 
Glods; are a riventy in number”; all of the 
ot che: fares Magnirdde), viz. eighteen Meridi 
circies;”” ThE viſidle partof each circle ('to tho 
thacberunder che EquinoQal line, ). being plac 
wr 10, ©, diſtznce from | the former ;, ;/ Fikey! 

zaching i80 0&2. .of [ongitude; 'The: other Sen 
circles, ot \uitiſeen parcs'6f the ſarhe eighteet 
circles, compleating the number of 3609, of Lol 
girnde; Thtenthe Equinodtial Line; and the Fcli 
_— line,make the number of 20. great Circles. 

| The 


Orthodoxal Navigation. 7 A 3 
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n Theſein a demonſtration in Plano , are deſcri- 
d by ſtreight lines, bowing lines , and one great 
: rcle, 25 appears in this Example. 
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0rthodoxal Navigation. 

This Figure following ſhews the proportion 
ble Magnitude of all the Circles aſnally deſcribe 
on the Terreftriail Globe. 
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Cor the outmoſt Circle is the Magnitade we 
the great Circles, and che tec _ = 
made by the Diameters Or Parallels rom y, 
12ror Nor:zhward, in the termer Diagrams 
F: The parallel of 10. *, Lat. ape * re Fs rc 
Trop'que of Cancer. 4 of 30. , of _— by © 
ciicle being the Artique Circle. The teniti 4 Þ4 4 


0 require. 


4, To evince that z 


nough & parallel 
| the fame Lati- 
de) but the ſmal- 
rthe circle 1s, the 
ther about it 
de:, 35 the leſſer 
cles Arch mark- 
| with AD H. 
ut the neereſt 
ay irom A toH 
ng avove Earth 

Waxer, 1s the 


Ie repreſent -d 


Orthodoxal Navigation. 


f$01. Lat. there being allo 10 circles of the ſame 
Magnitude South-ward from the Equator. 

. Now a great circle in the ſenſe here uſed, is ei- 
her a Meridian, the Equator , or the Ecliptique 
ircle, or ſome other Circle oi the fame Magni- 
ade, having obliquity more or lefle, as the Longi- 
des and Latitudes of the two places propounded 


will thus demonſtrare it. 


ch of the great 


_ great circle leads a neerer 
ay from place to place then a lefler circle can do ; 
Tae Globe deing every 
ay round as a bail, let a great circie compaſhng 
be repreſented by the circie,, AB H G. 

A ftraighe line cannot be drawns from one 
Kceto another of any great diſtance, for that 
ould paſſe under ſome part of the ſuperticies of 
de earth or ſea, as a needle being thruft chrough 
ie ſide of a ball, as the line AH ſhewes: Nor 
an Arch of a ſmaller circle the neerer way, 


6 Orthodoxar Navigation; 
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CHAP. I. 


Of all the feverall forts of Situations ff* 
Places that can be. And how | 
contrirve and draw the Arch of 
great Circle, paſsin2 the neereſ! mi 
from any "os Place , to any or 
( there being any great quantity of « 
ſtance ; berwixct them) their Longitud 
and Latitudes known. 


T 

oe 6 Here be foure and twenty ſeverail forts © 
Siruations of two places, in reſpe&t of ww Of 
diftance to be exaRtly taken betwixt them, vx 19 


Seven under the ſame Meridian 
$1x under the Equinoctial L ine. 
Three, one of the two places being under i 
Equator; the other in ſome Latitude, they beighy 
under ſeveral Meridians. 
Eight, both places having Latitude , they beinghl « 
under feverai Meridians. . 
Of Places unaer the ſame Meridian, 
I. Some of rhem have the ſame Longitude. 
$27. 3. One place having no Lazitude,and the othe 
renner Latitude, 
, One place baving North Latitude, and the otlt 
" Sonch Latitude, 3. Boll 


Pd 
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!, 3. Both places baving North Latitude, or both 
Couth Latitude, | 

111. Some of them, one place hath 1804, of 

[,ongitude more then the other. 

Two places both having Latitude toward the 

fame Pole, whether North or South. | 

One place having North Latitude , ard the 

other Sonth ; both Latitudes being juſt of the 

' Wine quantity. 

One place having North Latitude,and the other 
Fouth Laticude, but of different quantities of La- 
!Micudc, or onemore L.2titude chen the other, 

One echo no Latitude at all, and the 0- 

ther having Latitude, | 
Of Places both being rnaer the Equator, 
11], 1, Some of them, Oae of the places 
hath no Longitude. 
The other hath Longitude , lefle then 1800. 
Or che orher hath Longitude juſt 1£0 4, 
. Or c:{e the other hath Longitude more then 
180 deprees. © 

1]T. 2. Some of them, Both the places have 

Longitude. | 

But the difference found betwixt their Longt- 
ud2s, is either lefſe ther. 180 deg. 

O: thedifference of Longitudes is juſt 180 ®. 

Or «elſe the difference of Longitudes betwixt 
tem, 15 more then 1 80 deprees. 

\V. OfPlaces , one of them being under 
the Equator, the other in ſome Lat:- 
tade, they being under ſeveral Merid:- 
ans, The difference of Longitude be- 


rwixt the places, being leſs then go deg. 
- $1, 


f 


| 
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$it,15. Or the difference of Longir. being juſt go, 
16. Or elſe the difference of Longitude being mg 

then 90 deprees. | 
Y 1. O!: places, of which neither of the ty 
be under the Equator,they btiog alſo unk 
ſeveral Meridians. 
17, 1, Someofthefe, One place hath North Ly 
tade,the other hach South Latitude. 
Both their Latitudes being of one quantity, 

18. Or their Latitudes being of different quantitis 
and the difference betwixc their Lonpirudes bei 
lefle then 90 9, | 

15. Or their [.atitudes of different quantities . a1 
the Giff:rence betwixt their Longitude juſt 90! 

20, Orelfe cheir Latitudes of different quantitis 

andthe diffcrence betwixt their Longitudes þ 
ing nore then 92 degrees. 

21. 2; 50me ofthefe, Both places have Northl 
titude, or both South Latitude. | 

Both the Latirudes of the ſame quantity,and havin 
leſs then 150 dep, difference 0! {,ONpIruce. 

22, Or, 1wo places having differerit quantiti 
of Latitude, and difference of Longitude , (| 
then go deg. 

27. Or their Latitudes CiFerent quantities, 4 
having diff:rence of long cuce jult 90 deg: ces. 

24. Orelſe, their Latirudes of Ciflerent quan 
Lies, and difference of Lonpitude more then gol 
' Thus having pointed at the ſeveral $iryations! 

Places, (for more full intelligence of them, rcadt 

tl;is Chavter, and the next.) | 
* Now I come to ſhew how a preat Cr 

may Loc contrived , gdrawne and democficat 


wh; 


p 
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ich ſhall paſſe from place ro place , the 
je Longitudes and Latitndes ofthe places being 


Jol 

Wer. 
And here obſerve that ſome ſorts are eaſie to re- 

(ent ſo,.nd ſome ſorts are difficult, 

ie 1, Of choſe Situations that are caſte. 

1, Any two places that differ onely in their 
Latitudes, and- have both the ſame de- 
oree and minute of Longitude , or one 
juft 180 degrees of Longitude , difference 
from the other, the Meridian is a preat cit- 
cle, rhat paſſech dire4ly over both choſe 
places, 

2, Any two places that differ only in Longitude, 
and have no Latitude at all. The Equator 

{called alſo-the EquinoRial Line, ) is a great 

circle that paſſeth direaly over both thoſe 

places. 
Theſe imply the {irſt 1 3 Situations. 


2. Ai! other Situations of places are ſomewhat dii- 
cult to finde out , contrive, and demonſtrateche 
beat circle that wil paſs dire&tly over the two pla+ 
es. 

For the better underſtanding how to draw a great 
ircle over any two places in the laſt eleven Situati- 
ns, mark.theſe few and eahe Rules. 

Rule 1. That every great Circle, except the Equi- 
oRial Line,do croſs the EquinoRtial Line in two 
ppoſite points; ſo the Ecliprique line heing a great 
rcle,crofleth the EqinoRial line, in the oppolite 
01nts, called the head Aries and Libra. 

iu: 2, That go degrees from each of thoſe points 

B 4 of 
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ofthe great Circles interſetion, or crofling t 
Equinottial Line, is the point of the greateſt Oh 
quity of that preat Circle, or its greateſt inclj 
tion toward the pole, or declination from the} 
quinodtialline : fo rae greateſt odliquity"of the| 
cliptigue line, is 234, 30 at the head of 5 y 
++, which points ſo called are go degrees in Long 
ende fromche points called the head of Ara 
{.1bra where the Ecliptique line interſefteth y 
croffteth the EquinoCtial line. 

3, Tnatone halfofevery great Circle, ex 
the EquinoGQtial line , inclines towards the Nor 
Pole, and the ocher Semicircle thereof inclines 
ward the South Pole ; fo balfe the Eclipt:ck | 
containing the Signes, Aries, T aurns, Gemini,Ci 
cer, Leo and Virgo incline toward the North ; 1 
the other Semicircle thereof containing the (ip1 
Libra, Scorpio, Sapittarim, Capricornus, Aquaril 
and P:/ces incline toward the South. 

4. That the North Obliquity, and the Sound 
liquity of the ſame great Circle 1s of the {1 
quantity,one point of its obliquity being D:ant 
:rically oppoſite to the other , ſo the point call 
the head of 2 18 in the point of che greateſt 051g 
ty ofthe Ecliptique , or its greateſt dechnxi 
MNorthward, 239.30', and the head of vy 15 18 
point of its South obliquity, or greateſt declinaty 
Sou'hward, which allo ts 23 9. 30 ' and diamei 
eally oppoſite to the other point of Obliquity, 
5. That 180 deprees of Longitude from a pol 
in any part ofa great Circle, doth bring to a pol 
diametrictily oppoſite to ttie former point , wit 
the 180 degrees bepan ; that 15 to ſay , to & pu 
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the ſame degree and minute of South Latitude as 
he other point had of North Latitude , or to the 
me quantity of North Latitude, as the other had 
fSouch Latitude : fo the point in the Ecliptique 
alled the head of 5 being in North Latwade 11, 4. 
o'. And 1809. of Longitude trom that point, 
rings to the point called the head of 1, being in 
ouch Latitude 11 dep. 30, and is diametrically op- 
oſite co the head of ©; for a ftreiphr line called a 
-ameter to a circle will couch both of them , they 
laced inthe Circle, . | 

6. Theſe things are evidently cleer by the true 
iſe of the Terreſtrial Globe , for obſerving the 
eridians paſſing through the head of Aries, and 
rvings the Globe 180 deg. of Longitude, is the 
ead of =, and ſo from the bead of T aurx: to the 
ead ©f Scorpio;and ſo froin the head of Carcer , to 
he head of WY, 1s juſt 180 degrees of Longitude, 
ad each of the two laſt points 23 deg. 30 Lati- 
ude 6ne toward the North, the other toward the 
outh. 

Yet wee may alſo demonſtrate the fame 
aſlages of great Circles in Pl/ayo , in ſome 
ort in the following Diagram , {( and more 
xaCtly, for one quadrant thereof , in the 
Parzdoxt! Chart, in the fifth Chapter of this 
ooker, ) wherein the Circle E FI K 
14 the Perpendicular Line repreſent the Meridi- 
ns, 

the ftraic Line Y A = repreſents the EquinoQial 
\tic, called alſo the Equacer. | 


The | 
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The ſtrait Line B AH, and the Arches repre. 
ſent the Ecliptick line. 8 
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EjThis DIAGRAM hath onely Meridiars, 
the Equator , and the Ecliptick Circles , whid 
wee may thus demonſtrate , and alſo any oth 
great Circle in the ſame manner as the Ecliptick, 
of what quantity of Obliquitie ſo ever it be. q 
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2: To make ſuch a demonftration: Firſt , by the 
adjus of your ſcale,make a circle E K ] F,and draw 
ſtrair line chrough the Center perpendicularly, 
© Av, and theſe are Meridians. | 

Then draw another ftrait line croſſing the former 
right argles, as Arzes A Libra, and this repre- 
ants tte Equator, 

2. Then confider the Obliquity of any other 
reac circle you would draw,as it it be, 23 4 390'. as 
be Echptickhath ; Theo ſet off 23 939', oneach 
«de 0i the Equator,as from the figure Ares to Band 
) and from the figure Libra, toCand H,and make 
wo dzrk lines for the bounds of that preat Circles - 
pbliquity,as B Cancer C.and D Capricorn H. 

3. Iftlie Circle EKIF bethe Meridian of the 
oreatelt obliquiry of the propounded preat 
Circle, 23%. 30'. Thenis the propounded preat 
Circle repreſented by the ſtrait line BAH, And 
the {trait perpendicular line Cancer A Capricoyy 
is the Meridian of rhe InterfeRion, or crofling of 
the propounded Circle, with the Equator or Equi- 
InoRial Line. 

4. If ihe perpendicular line Cancer A (apricory 
repreſent-the Meridian of the greateſt Obliquity of 
that preat Circie propounded, Then the Circle 
EK 1, 1sthe Meridian of the Interſe&ion of jthe 
propounded great Circle Arizs, Cancer, Libra, 
Capricorn with the Equator. Therefore draw 
the Arches of that great Circle with ſuch extent 
as 1] rowuch the POLES Aries, Libra and Cancer, 
n ne line of Obliquity, And ſo allo on the other 
Ide Libra, Capricory and dries. 

5. If two ſeveral Latitudes, of the proyovnded 

creat 
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great Circle be given,with the difference of Long: 
rude betwixt them. Pur the lefſe Latitude ay 
its equal quantitie oppoſite thereunto ( by the fiſt 
Rule) inthe Circle EKIF. As one place Nor 
Latitude 11 dep. 30'. the other North Latitude || 
deg. 12' and difference of Longitude $4 dep.1s, 
Then ſet off 11 deg. 30:. Latitude from ' Ar:25 ty 
T aurus in the Meridian E K I F,and fo again fron 
Libra coScorpio,and make anArch fromT a» toy 
ching che great Circles Obliquity at T, unto Scorpy 
and fo alſo from Scorpio, by M to i, and this al{ 
repreſents the Ecliptique Circle. 

6. If two places be propounded Þoth in on 
quantity oi Latitude toward the fume Pole, one 
juſt 9o deg, of Longitude from the other, then i 
the preateit obliquity juit in the midſt betw:xt them, 
therefore 45 deg. from the Equator, at Aries and 
Libra in the outward Circle make markes , and by 
them draw long perpendicular lives EF G 2:4 [KL 
fas North Latitude 17 dep. 5 '. North Latitude y 
deg. 5 ' difference of Longitude 90 deg. hen opet 
your compaſlies to the Latitude propou::ced 17.dep 
5 : and ſet it off from {rics to QQand from Litratl 
P. slſo make a marke at phe ſame diftance from the 
Center atS and V. Th:n one foot of the co:nyaſſe 
ſtanding on the perpendicuiar EF, and make the 
Arch QN.; and on the perpendicular 1K, inaxt 
the Arch Þ O, = 

Then extend the compaſſes , one foot ft4ndin! 
Gn the perpencicularline EF G till the other wil 
reach che markes N $S P. And againe in the perpen- 
dicular I K L, till it reacheth the marks O U (Q. {0 
ſhal the curved lines, or the Arches marked « LN 

| NSP, 
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$P,PO,OV Q.or QNSPOVQ. repreſent 
e Eclintique Line , the Obliquicy of iC being at 
e points by N and O 45 deg. of Longitude from 
- ouriard Meridian BCD H (as appears by the 
rpendiculars E F and i K, there being 45 4, from 
{riesto E, and fotoF. and likewite from Libra 
K, 2nd foro 1) and Q S is North Latitude 17 
e.5', and P V is South Latitude 17 deg. 5, 1n 
e ourmoſt and middle Meridians. 

And becauſe the obliquity is 45 dep. from each 
thoſe Meridians, therefore the ſame great Circle 
erſe&s the Equator at 45 dep. alſo of Longitude 
2M the aid Meridians ; for it muſt do fo at 90 
grees from the greateſt Obliquity by the ſecond 
ule. 

Now in ſuch a Diagram, all the 24 Situations be- 
re mentioned are implyed. 

4. Therefore I wil ſhew how all the before pro- 
unded ſeveral Situations may be found in the pre- 
dent demonſtration page 20. 

Yet [wil now only number the Situations , \and 
ev by what Marks and Letters the 2 fitnationg in 
? preat Circles are demonſtrated , becauſe. ] 
i inthe next Chaprer ſpeake more punAually of 
em, Therefore to propound now where one 
imple of each ſituation is ſet out in the ſaid Fi- 
j e, : 
| The firſt ſeven Situations being under rhe ſame 
eridian, arC all in the outward Circle E FI K. 
ie firft Siruation is ſer ont by 4B. The ſecond 
wation by BD, The third Situation by x B. The 
th Situation by B C. The fitth Situation by B H 
be (ixth Situation by B P, The ſeventh Situation 
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is fer out by the figure Aries and C. 

The fix next Situations being under the Equinod 
al Line, areall in the ftrait line repreſenting it,m 
ked by che figures Aries A Libra, 

The eight Situation is repreſented by «Air 1} 
The ninth Situation by Aries, Libra, The tenth $ 
tuation by Aries, Libra, X, (becauſe this line regy 
ſents x whole Circle,180 dep. reaching from 4 
to £:tbra;the other half is in returning back to 4 
again.) The 11 Situation is ſet out by W A. T! 
x2 Situation by W Libra X (that is the Longity 
from WW to L:ibra,and then back to X. 180 dep, )Ti 
13 Situation by W Libra A 225 dep. 

The 11 half Situations are ſ:t forth by examp| 
of places under the Ecliprick line. 

The 14 Siruation by Aries a. The 15 Situati 
by Aries,Cancer. The 16 Situation by Libra a. T) 
17 Situation by nt e; The 18 Situation by 7 rw! 
The 19 Situation by Taxrus d. The 20 Sit. by T1 
The 21 Situation dy g h, The 22 Sit. by T7 avg] 
The 23 Sit.by Taarss c. The 24 Sits: by Scorput 
And thatthe Diagram might demonſtrate all (or 
of Situations, the point. of the Equinoctial ll 

. marked with is uſed for chat point of che Equin 
Qial which the Meredian requires. 

Now the circle E F I K, repreſents 1.any Meridia 
in the firſt 7 Situations, and the perpendicular # 
waies repreſents aMeridian 9o 4. of Longpir. from! 

2. That circle repreſents the Meridian,chai Jntel 
ſets the Equator, and Eciptick in the points Aru 
and L1bra in theſe Situations , 8; 9,10,11,12,13,14 
15,16. and the 21. Ard then the Ecliptick line is 16 
preſented by the Circle Aries a g Cancer þ 7 Lit 
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,, The fame circle alſo repreſents the Meridian 
at Incerſeds the Equator and Ecliptique line in 
f head of T awrius and Scerpie, in theſe Situations 
| 12.19,20,22,23,24. And then the Ecliptick line 
rep"cienced by che circle, Tam 7 c e Scor, M f. 
4. Laſtly,it repreſentsthat Meridiar, that cuts the 
quinoRtial Line 45 deg.of Longitude fromthe head 
Aries,che Ecliptick Circle being marked in that 
fewith QNSPOV. | 
Nov7 ali theſe examples to the Rules, and to the 
veral ſorts of Situations, are propounded either 
der ore and the ſame Meridian, as the 7 firſt, or 
nder the Equator as the fix next, or elſe under the 
cliprick,as all the reſt, And I have made choice 
fExamples of places under the Ecliptick circle, 
pr che laſt 17 Situations; becauſe all thoſe 
at snderſtand the uſe of the Globe, and have di- 
gently obſerved the Ecliptick line thereupon , or 
at can demonſtrate the Sphere in Plawo, and 
hercin lay downe the Ecliprick line all che foure 
ayes expreſſed in the Diagram ; all thoſe I hope, 
i!l be able to contrive, draw and demonſtrate a 
rreat Circle of any Obliquity ; and conſequently 
inthe ſame manner) ſuch a great Circle as will 


aſſe direRly over any two places propounded, their - 


me Longitudes and Latitudes being known. And 
wherein ſuch a preat Circies paſſing over any two 
Places differ from the Eclipttick line 1s noted atcer- 
Nard, | 
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CHAP. UL 


How to find the great Circle Diftance , 
twixt any two places , howſoever ſin 
ate, having the true Longitude a 
Latitud? f each place. 
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T exaQ quantity of great Circle Diſtance 
twixt any ewo places' propounded with the 
true Longitudes and Latitudes, may bee found 
one of theſe following Rules, according to thee 
amplcs annexed; wherein I will follow the Orderdli8# 
the ſeyeral Situations proponnded before, ( «lf 
cept the 19and. 23 Situations, whoſe Obliquity1 
firſt ro be found before the great Circle Diftant 
Therefore you ſhal bave Rules how to finde t| 
Obliquity of the great Circle, and the true diftany 
of places of thoſe Situations in the end of the nt 
Chapter.) And for all other things ye muſt wot 
them, as in other Situations. | 
I. Of Places having the ſame Degree and 
nuteof Longitude, 

Fit. 1. One place having no Latitude , the otit 
having Latitude (whether North or South, 23 def 
20'. The quantity of Latitude of chat place thi 
hath Latitude , viz. 23 dep. 30", is the truedf 
ftance. 


| 
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t.2. One place having North Latitaude 23 9, 
' the other South Laticude 23. 30'; ( or any 
ter knowne quantity, ) add the Laticudes toge- 
Wr and the ſumme of both Latitudes , viz. 47 4, 
he true great Circle diſtance betwixt thoſe places. 
Sit, 3. Both the places having North Latitude, 
both South Latitude ;z as one in North Latitude 
4, 20, the other in North Latitude 239, 30:. 
ke the leffe quantiry of Latitude 11 4. 30', out 
he greater Latitude 23 4.30. And there remains 
dep. the true great Circle diftance betwixt choſe 
65, | 
Il. Of Places of which one hath 180 4%, of Longs» 
tude more then he other. | 
Sit. 4. Both Places Miving South Latitude , of 
Ich North Latitade, (wherber of the ſame quan- 
olfFy or not, ) as if bothaſis-places be in North La- 


ude 23 deg. 30', Put be the Laticudes together 


7 


Whether they be cquaſ--one 20 anvther;, or oot®*;. 
IWre then he other) as here 47 deg.” an FAY 
1]W2& thac nymber (47 dep.) our af : $0 deg. chere 
IWnains 133 dep. the exact great Circle Diſtance he+ 
Wixt hole Places. 

Sit, 5. Both Places having the ſame quantity of 
iaWtndo,one Nenemrkaal che otherSGuth-ward, 

Wen 180 4. is the rrue great Circle dittance berwixt 
1ſWole places. .] 

W 4.6. One Placehavivg North Latitude , and 
Aſc other South Latitude of differerit quantity ,. as 
gp Place North Latitude 23 deg. 30 . the other 
Auth | aticude 17 dep.'s ', Take the greaier Lati» 

We 23 dep. 30 ,, out of 180 deg. and chere re- 
Wiines 156 deg. 30', to which adde the lefler Lay 
; eituge 
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tirude 17 depg.5 min and that makes 173 dep.zs 
the true great Circle diſtance of two places 
ruate. 

Sir,7.One place having no Latitnde, and the ot 
having Latitude. As one place Lat. ©0o. the oth 
North Latitude 23 dep. 30 ', Take the Latitude, 
chat place that hath Latitude out of 180 depry 
and there remaines the rrue diſtance : "__ 
20 min. taken out of 180 degrees, there remain 
156 deg. $0 min. the true great Circle Diſtan 
betwixt thoſe places. Note alſo , all thief 
ven Situations of places, are under the fſaine 
ridian. In the three firſt Situations , bt 


| the places have the ſame degree and minute 


Longitude, Jn the four next, one of the plat 
having juſt 180 dep. of Longirude more then t 
other. 
11. Of places both of them having no Latitude 
oe of them 9 Longitmnae. 

Sir. 3. If the Longitude of that place that hu 
Longitude be lefle then 180 degrees ; As 28 df 
theathat Longitude 26 degrees , is the great Cr 
cle diſtance betwixt thoſe places. 

$;t.g. If that place that hath Longitude, hath I 
1 80 deg. of Longirude,then is 180 dep. the true 
ſtance betwixt thoſe places. 

S:r, iO, If the Longitude of rhat place that hui 
Longitude be more then 180deg. as 209 degre 
Take that Longitude 20$ our of 360 deprees, (ii 
whole Circle of Longitude, ) and there remain 
152 decrees, the true preat Circle diftance req 
red, 
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in. Of ÞPl.cesy, bath of them having mo La- 

' ritude\, yet both of them having Longi- 
rude. | 

£;-. 5:7. The Rule for theſe is, Take the leſfſe 
Longitude from the greater , ard fre what re- 
maines for the difference of their Longitndes. And 
if there remaine lefſe then 180 degrees, that is the 
difference of their Longitudes and irue diRRance : 
25 one place having 28 deg. of Longitude, the 
ther 190 deg. Take 28 deg. out of 1g0 dep. there 
remaines 152 dep. the difference of Longitude, and 
rvedifiance betwixt thoſe two places. 

Sit.12, If when thelefſe Longitude, as 45 deg. 
staken from the grearer, as 775 dep. there rc- 
maines juft 180 degrees; then is 180 deprees 
he difference of Longitudes, and the true 
reat Circle Diſtance berwixt two places ſo Sitn- 
te. 

Sir, 13. If when the leiſer Longitude is taken 
rom the greater there remaine more then 
80 degrees. As one Longirnde 45 deprees , 
he other Longitude 270 degrees; Take 45 out 
f 270, there remaines 225 degrees. Then take 
hat Remainder being more then 180 degrees , 
iz. 225 deprees out of the whole Circle of 
onpitude 360 degrees, and that which remains 
hen ſhall be the true preat Circle Diſtance , 
35 degrees of two places in that Situati- 
n, 

Note, All cheſe 6 Situations of places are un-- 
er the Equator. The ; firſt Situations ,, one of 
em hath no Longirnde. All the other three 
ve Longitude. 


_ V. Of 


* pa 6 "E6/ 'q 4.23. 
gt. 
Ns. a 
I TEES. Co IEEE 
” 


at Aon 
%* 
'*. * 4 
= 2 
1; —— <a ——— Rc Mg > OY owe EI _ z z <. — ip 


<a Owe In one won om gre 


* 
ET 
% Gin LA. 
w— on —oapa_ _ - Wa A ee ee es ER... ICS 


By >< ER — 


og re i Ser — trot ung 


by 


on 


22 Grthodoxal Navigation. 
V. Of Places,one of them having no Latitude,au( 
having aijſcrence of Longitude leſſe then 180 (, 

Sit. 14. One place having no Latitude , and the 
other any quantity of Latitude, whether North g 
South, the difference 0! their Longitudes found 
{ by the Rules in Situation 11 and 13, For if when 
the lefle Longitude is taken from the greater the 
firt Remaiaer be more then 180 degrees , it muf 
be taken out of 360 degrees, and thenthe 1a{t re. 
maincr is che difference of Longitude , ) to be 
leſſe then 90 deprees, 

As one place Latitude 00.9. oo ', the other Lats 
tude 11 deg. 30:. the difference of Longitude be 
twixt them, being 27 deg 54:. 

Then finde rhe diſtance thus, 

AsRadius toColine of differentLon. 27 4. 5.4'.99463} 
50 is rhe _Coſine of the Latitude, 11 4.30's 499119 
To Coline of the Diftance. 30. oo. 993791 

So 3© degrees is the true great Circle Diſtance he 
cw:xt two places ſo ſituate. 

Sit. 15, One place having no Latirude, the othe 
place having any quantity of Latitude North « 
South, the difference of their Lonpgitudes foul 
(as before) to be juſt go degrees; The true preit 
Circje diftance betwixt thoſe two places is jutt 90! 
as one place Latitude 00.00, Longitnde 1 $0 £00, 
The other place Latitude 23*, 30'.+ Longitude 270 
C28.co . Take 1809. of Lon.out of 270d. there re 
main 904. which is the difference of their longitude; 
and alſo the true diftance required is 90 Meg, 

Sit. 16. One place having no Latitude, 5rd 
other place having any quantity of Latitude Nett 
or Suuch, the difference of their Longitude ſoul 
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{a5 before) to be more then yo degrees: As ore 
Place L:ticude oo deg. 00',  'rhe other Latitude 
{1 Ceg. 301, The difference of Longitude be:wixe 
them 152 deg. 61. Then finde the true great circle 
liftarce hetwixt thoſe Places thus, 

Take the difference of Longitude being more 
hen 9o deg. as 15» dep. 6'. ouc of 180 dep. there 
emains 27 deg. 54min. Then find the difftance 
derwixt two places, One in ſat: 00, 00. the other in 
at, 1: 4 30 m. the difference of their Longituces 
cing 27 deg. 54 min, as before,that is thus, 

A5Radius to Coline of dif.of Long. 27 4.541, 994633 
d0 is the Cofine of the Latitude. 11. 30. 999119 
ſo the Cofine of the Diftance. 30. oo. 993752 
ut then take thoſe 30 degrers out of 180 deg. Cr 
alta circle, and there remains 150 deg. Which 
5odeg. is the true great circle diſtance berwixe 
wo places, one havig no Latitude, and rhe other 

1 deg, 30 min, of Latitude, they having difference 
ff Longitude i52 dep. 6 m. 

For as Latirnde co deg. 0” min. and Latitude 

I deg, 30 min. and the difference of Longitude 
7 deg. 54 min. gave the true diſtance 20 degrees. 
Q Laritude 00 00, and Latitude 11 deg. 30 min. 
Ih che complement of thar difference of Loa. ro 

101, viz. 1524,6', pive the complement of that 

iſt. to 1809, +2. 159 dep. for as 27 deg. 54 min: 
nd 152 deg. 6 m.make 130 d.of Longitude;ſo 30 d. 
nd 130 deg. make 180 degrees of diſtance. 

becanſe any two points direly oppolite one to 
nother vpon the Globe, are 180 diftant one from 
be other; therefore iceing, 27 dep. 54 min. ( the 
ference of Longitude lefſethen $0 dep-) pive rhe 
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diſtance 30 dep. the Complemen: of 27 depregy 
54 minutes, being 152deg, 6 min. ( the diffe. 
rence-of Lo: agitude above 90 degrees ) necef{: arily 
gives the aiftance 150 deprees; the Complement 
of 30 deg For 150 deg.ot Longitude i inthe Equator, 
(as here je. is reckoned, frpm Lat. ©0. to Lat. on, 
in the Ecl.ptick inthe oppeſire point ) js 180 deg 
of diſtance. I have ſpent the more time in letting 
down this Problem, becauſe you ſhould vnder. 
ſtand it as well as doe it; for 1 conceivid it 
harder to underſtand the reaſon of it, then to work 
it. 

In theſe three jaſt Situations, one place of the 
two hath no Latitude, the other bath Latitude,and 
difference of Longitude: Situation 14 lefl: then 

go deg. Situation 15 juſt 90. and Situation 16 more 


ts 906 dep. 


Vi. Of any twoflaces jo Situate , as neither 
them both oe under the E quinosltal Line , ani 
have alſo aiſſrrence of Longitude , leſſc the 
iBo. dep. 

Sit. 17. 1.'Of theſe, One piace hath North Lv 
citude,and the other ' South Latituce. 

If che Lacitudes be both of the ſame quantity, 
as one place North One 1 degrees 30 Mil 
and the other Place Sourh Latitude x" veprees 
36 minute:. And he difftcrence of Longitude 
berw xt their Longitudes being 55 d:prees , 4 
minutes, 

"To tirde therrue freat Circle diftance hetwill 
ſuch places ,, firſt divide the: 6&:fference of Lov 
gitude into two equal parts , and then take 


gue Latituce 5 and balfe the difference 0 
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ongitude, and finde the dittance belonging to 
ne Latitude; Which doubled , yields the whole 
tance betwixe the places propounded. As 
ongirude 55 degrees 48 ininutes halved , is 
7 degcers 54 minutes, Then Latitude co. 00. and 
xtitude 31 deg.30 min.with 27 deg. 5.4 m.differenc 


0, . 

o Wf [00.41cude(being ——_ as in the laſt Problem) 

ſ ields the diſtance of 30 deg. which 3odep. being 
. Woubled is 60 deg. che whole diftance becwixt one 


lace South Latitude, 11. deg. 30min, and ano- 
ver place Norch Latitude 11 deg.zo min.having 55 
ep. 48 n. difference of Longitude, 

The Reaſon of this Operation, and the exaneſs 
ficis, becauſe the Latitudes being both of one 
idthe ſame quantity , the great Circle paſſing 
he necreſt way betwixe thele two places , 
oth interſet or croſſe over the Equator , 
uſt in the midſt both of the difference of 
heir Longitudes, ard juſt in the midft of 
heir Diftance, wiz. at 27 degrees, 54 wi- 
utes diference of Longicnde, andar 3o deg. of | 
hangs,” | 
The wbgle Diſtance therefore betwixe two pl- 

s, One havifſp North Latitude 11 deprees 30 | 
nutes, the other having Sonth Latitude 1 1 deg. | 
0 minutes, the difference betwix* their Longt- | 
des being 55 degrees 48 minutes, is 60 de- [ 
fees. | | 
Sr. 18, One place having North Latitude, and 
beother South Latirude of different quantities, and 
bedifference of Longitude betwixe them being 
ſſe chen 5; degrees. then find out the true great 
of&-'rcle Dittance by this Rule. 
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As Radius js tothe. Coſine of the difference 
Longitude hetwixt them , fo is the Corangy 
of the preater Latitnde to the Tangent 'of 
firſt Arch; Which taken from the leſſer Ly 
tude and god. added thereto , there remaines 
ſecond Arch. Then as Cofine of the firſt Ar 
is to Cofine ofthe ſecond , ſo is the figne of 
greater Latirude to the Coſme of the diftance.” * 

As One place in North Latitude 11 dep. 3oh 
the other being in Sourh Latitude 16 d. 23 m,t 
Wifference of cheir Longitudes being 70 dep. 25 m 
AsR adius isro the Coline of dif. Lon.704%.25'. 951 
Sois Cotangent of the greater Lat. 16.23.0531 
To Tangenc of the firſt Arch. 48.54. 100g 
The leffer Latitude 1 1 *. 30'.and 90 d. is 1916 
3o m. Ourof 101d, 30m. rake one Arch 480 
min. and there remains the ſecond Arch 5 2 d. 451 
Then as Cofine of the firft Arch 48. 45 '. 98191 


Is to the Cofine of the 2' Arch, 52. 45. 9781 
So is the fign ofthe greater Lat. 16. 23. 9450} 
'Add the 24. and third ſums together, { | 
and from the fourth ſubſtraR the firſt. \ 1.953? 
To the Coſine of the Diſtance. 744. 59 '- 94!!! 
So thai the true diftance betwixt 2 places ſo /1tul 
i5 74 deg.'59- min. | 
| Sg If in chis operation, the firſt Arch bi 
taken from the leſſer Latitude , and 99 deg. it 
ſhall till remaine above go deg then you FN 
take che Complement of thac remainder to 1806 
and uſe thar as the ſecond Arch ; and then allo 
the concluſion, you ſhall have the Cofine of a ft 
berto be taken out of iBo deg, and rhe Remain 
chereofjſhall be the true” great, Circie Diſtance 


quired. | 
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As Lizesrd North Latitude 50 deg, Brazeet 
uch Latitude 35 deg. the difference betwixt their 
pogitudes 58 deg, 
$ Radius to Cofine of dif. of Longit. 58 4. 972420, 
distheCotangent of the greater Lat, 50. 992381, 
) Tangent of the firſt Arch. 23.58 964805; 
he leſſe Lacitnde 35 deg. and 90 deg. make 125 
os. take the firſt Arch 234. 58. therefrom, and 
ere remains 101 d ,* Take this out of 185 d and 
ere remains 78 deg. 58 min. the ſecond Arch, 
hen as Coſine of the firſt Arch 234. 58', 99608, 


to Coſine of the ſecond Arch. 78. 58- 928199 
d is the ſipne of the greater Lat, $o. oo. 988425 
ut of 180 4.00 f,} 1916614 
Ke $0. 46. $To Coſine, 89". 46 min. 920530 
emains 99. 14. the true diftance required, 

Sit, 19. One place having South Latirude, and 
e other North Latitude of diffecent quantities , 
dthe difference of Longitude betwixt chem; being 

90 degrees; becanie the great Circles Obliqui- 
Fisfirſt co be found before the diftance, and to 
de che Obliquity of the great Circle is the worke 
fthe ext Chapter, | 

Therefore how to finde the preat Circle 
iftance berwixt two places thus Situate , is taught 
dere. 
Sit >0. One place having North Latitude, and 


he other South Latitude ; of different quantities, 


ndthe difference of Longitude betwixt them being 
ore then 9o 4. Then find the true great Circle d1- 


ance betwixt them thus, 


As Radius is to che Cofine of the — of 
| 00. 
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As Radius js tothe Coſine of the difference 
Lonpitude hetrixt them 


a ” 


py 


firft Arch; Which taken from the leſſer 


rude and 90d. added thereto , there remaing 
ſecond Arch, Then as Cofine of the firſt Ay 
is to Cofine ofthe ſecor:4 , fo is the hgne of! 


preater Latirude ro the Coſine of the diftance. 
As One place in North Latitude 11 dep. ;on 
the other being in South Latitude 16d. 23 mt 
Wfierence of cheir Longitudes being 70 dep. 25 
AsR2dius isro the Coline of dif. Lon.70%.25'.g51 
Sois Cotangent of the greater Lat. 16.23.0531 
To Tangenc of the firft Arch. 48.54. 100jg 
The leffer Latitude 11 *. 30'.and 90 4. is ro14 
30m, Ourof 101d, 30m. rake one Arch 484 
min. and there remains rhe ſecond Arch 52 4. z; 
Then as Cofine of the firft Arch 48 4. 45 '. 981g 
Is to che Coſine of the 2' Arch. 52. 45. 978 
So is the fign of the preater Lat. 16. 23. 9459 
"Add che 24. and third ſums together, { © 
and fron, the fourth ſubſtraR the firſt. \ 1? 
To the Cofine of the Diſtance. 744. 59 - 94! 
So thai the rae diſtance betwixt 2 places (0 /1tul 
is 74 deg. 59 min. | 
Marke, 1i in chis operation, the firſt Arch 
raken from the leſſer Latitude , and 92 Geg. 
ſhall fill remaine above go deg then you 
take che Complement of thac remainder to 1506 
and uſe that as the ſecond Arch ; and ther allo 
the concluſion, you ſhall have rhe Cofine of a 6 
ber to be taken out of iBo deg, ani rhe Reman 
thereoſ{ſhall be the rrue' great, Circie Uiſiance 
quired, | 


fo 15 the Cotang 
Oi the preater Latitnde to the Tangerit of | 
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As Lizard North Latitude 50 deg, Braxeet 
ich Latitude 35 dep. the diflerence betwixt their 
ogitudes 58 dep. | 
Radius to Coſine of dif. of Longit. 584, 992.49, 
istheCotangent of the greater Lat. 50. 9923 81, 
Tangent of the firſt Arch. 23.58 96480. 
eleſſe Lacitade 35 deg. and 90 deg. make 125 
, take the firtt Arch 234. 58”. therefrom, and 
re remains 101 4 2 ', Take this out of 1899, and 
reremains 78 deg. 53 min. the ſecond Arc}, 
en as Coſine of the firft Arch 23 4.59 '. 99608g. 


to Coſine of the ſecond Arch. 78. 58. 928 199 
is the ſipne of the greater Lat, 50. co. 988425 
tof 180 %00,} 1910614 
ke $0. 46. {To Coſine, 89". 46 min. 920530 
mains 99. 74. the true diſtance required. 

Sit, 19, One place having South Latirude, and 

other North Latitude of diffecent quantities , 
d the diflerence of Longitude betwixt chem; being 

90 degrees; becanie the great Circles Obliqui- 
is firſt co be found before the diſtance, and to 
de the Obliquity of che great Circle ts che worke 
the ext Chapter, 

Theretore how to finde the preat Circle 

tance berwixt two places thus Situate , is taught 
ere. 
Sit 0. One place having North Latitude, and 
eother South Latitude , of different quantities, 
dthe difference of Longitude betwixt them being 
ore chen 9o 4, Then find the true great Circle d1- 
nce betwixt them thus, 


As Radius is to the Coline of the difference of 
Lon. 
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Longitude berwixe them, ſo is the Cut, 
geat of the greater Latitude , to the Tanger 
the fir Arch , which Subſtrated our 5f/ 
Complement of the Icfler Latitude , cl:ere iM; 
maines the ſecond Arch , then as C: ſine Wuge 
the firft Arch, is,.co Coline of the 'ſecond AM: 
So is the ſigne of the greater Latitude ro fi, R 
Coſine of an Arch , the Complement where one 
to 180 degrees is thetrue diſtance betwizt tiaWore 
places ſo Situate. pla 
As one place in North Latitude 23 deg. 30 nfMaif: 
the other in South Latitude 11.39, The d:tfrenhinut 
of longitude betwixt their Meridians being 1Madi 
degrees, 54 minutes. Take the Complement Whpn: 
the Longitude to 180 degrees, thatis, 624 ſign 
6 minutes. | 
As Radius is to Coftne of dif. Lon. 62 ©. 6' 967088 
$9 1s Corangent of che greater Lat. 23. zo. 1-368; - 
To Tangent of the firft Arch. 47. 6. :v031cPe 
The Complement;of the lefſe Lat. 78. 30. e of 
The firit Arch 47. 6". taken; 
; F ROBERT +. 21. 2 4. 
out of 73:4, 30 "there Remaine | 
Therefore the remainder 31%. 24 '. is ſecond Aras R 
Then , As Coſine of the 1 Arch. 47. 6. 9%3 298d 


To Coline of the 2 Arch.' 31. 24: 993'5 
So ſigne of the preater Latitude. 23. 30. 96% 


"—_ 


{ 
1 
F 
[ 
21 


193319 
To the Cofine of 60 degrees. 069898 7 
The complement whereof (to 1805, )is 1204, TheitMe 1) 
fore 120%.is the tcue great Circle diſtance beraitlp. zc 
thoſe places. Note, alli theſe 4 Situations laſt hand n; 


ſed, one hath North Latitude, the other South. Wic! 
| 2. T0 
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| The 4 Situations folluWins are ſuch as both 
Plices kave Nwuth Latituar , or both South 
Lutituac. 
21, Two places having the fame quantity of 
de toward the fame Pole, the tiue diftance 
x: ther is etus found. 
. Radius ro Colne of the Latitude, fo is 
one of haife the Þ M-rence of onpitude, to 
zone of half the diſtance betwixt them ; as if 
places be 10 North Lat'!rude, 20 deg. 12 min. 
vffcrence of their Longitudes being 64 deg. 
Minutes. {hen, 
adius ro Colne of che Lat. 20%. 12). 997243 
gne of halfthe dif. of Lon, 32. 12." 97 2662 


figne of half the diltance. 30. oo. 969905 

etore £© deg. is che erue diftance berwixt two 
es (0 Sitiare. 

it, 22, Two places having Laticude toward the 
e Pole, bur of different quantity, and the diffe- 
eot Lougitude berwixt their Meridians being 
then go deg. the diſtance of one place from the 
er 1s thus found. 

\sRidivus to the Cohne of the difference of Lon- 
Ie, ſo is the Cotangent of the greater Laritude 
ne langrnt of the firſt Arch, which taken from 
Complement of the Iefler Latitude, there re- 
nthc/.cand Arch. Then as Coline of the firſt 
111-to the Coſine of che ſecond Arch, ſo is che 
eotche greeter Larituderto the Coline of the 
t Diſtance, As one place in Norch Latitude 11 
p30 mn. rhe otherin North Latitude 23 dep, 
' Min. n4ving ditterence of Longitude betwixt 
ir Meridians 62 deg 6 min, 

| As 
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As Radius to Cofine of dif. Long. 62 4. 6!, o 
So 1s Cotangent of greater Lac, 23. 30. 1-4 


—. 


To Tangent of the firſt Arch. 47. 6. 19 
Take che. firſt Arch 47 deg.6 m. our «of the 
plement of the leſſer Latitude 11 deg. ;; 
which is 78 dep. 30 min. and there reiaing 
ſecond Arch 21 deg. 24 min. 
Then as Cofine of the firſt Arch 47". 6 '.q 
is to Cofine ef the ſecond Arch, 31. 24. g 
So is ſigne of the greater Latitude. 23:39 9g 
_—_ 19) 
To Cofine of the Diſtance 604. 0o' 96 
Therefore 60deprees juſt, of a grea: Cicd 
the true diftance betw1xr thoſe two places. 
Another Example. 
Feruſalem Longit, 66%. 09, North Latit. 31", 
Babylon. 83. 10. 3} 
The lefler Longitude 66 taken from the g 
Longitude 83 dep. 1© min. and there remand 
Ciference of Lungitudes berwix: ciiem. 17 d.!! 
As Radins tn the Coline of Lon, i-7 d. 1© nn. 99 
$018 Coranpent of greater Lat. 33. 5© 10 
To Tangent of the fir} Arch. 54. 57. 16) 
Take 54 deg. 57 min. ont of the compleme! 
31 dep. 40 min. which is 58 deg. 20 min. tht 
mains 2 Arch 2'deg.23 min. | 
Then as Coſine 01 1 Arch .$7«» 979 
Is to Cofine of 2 Arch 3. 23. 99% 
So is ſign of greater Latitude 33. 50. 974) 


19 4 
197 


To Caſine of the true diſtance 145. 2 « *. 99% 
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ore 14 degrees 35 minutes isthe true great 


Diſtance betwixt 7ernf/alew and Babylos , 
Jing co thoſe their Longitudes and Laritudes 


21. Two places having Latitude toward the 
ole, cheir Latitudes being of different quan=- 
and having difference of Longitude juſt 190 
s To find the great Circle Diſtance be- 
wo places of this Situation is raupht in the 
hapter, becauſe the Obliquity of the 
Circle muſt firſt bee found as is rherEſhew- 


.24, Laſtly, Two places havirg Latitude to- 
the ſame Pole of different quant ties, and the 
ence of their Longitudes being more then 99 
s. To find the preat Circle Diſtance betwixr 
places, take the complement of the difference 
ir Longitudes to 180 deg. And work with 
omplement Longitude , and the two Lati- 
oven, 25 if one of them were North Latte 
and the other South Latitude, according to 
peration inthe 1$ Situation ; as if one place 
South Latitude x1 dep. 3o min. the other in 
t Latitude 16 dep. 33 min, having difference 
mgitude 109 dep. 35 min. Then take 10g deg. 
n. out of 180 dep. there remains 70 deg. 25 
tor a new difference of Longitude ; to which 
North lzticude 11 dep. 3o min. ard Sourh 
de 16 deg. 23 min. And find the true diftance - 
Ixt the ewo places laſt propounded , and work 
tis done in the 18 Situation ; and the true di- 
ers found there to be 74 deg. 59 min. 
ily, Take the Diſtance 74 deg. 59 min. _ 
0 
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of 180 deg. and there remains 195 dep. i m, th 
oreat Circle Diſtance betwixt ihe wo pla 
propounded in this Situation , viz, One WF 
Latirude 11 deg. zo min. the other South [Ly 
23. having difference of Longicnde, 1; ©9 d.z;1 
true diftance (I ſay) is :05 d it min 

The reaſon why it muit needs be fo , is hy 
from any point in North Latitude, (in what 
and minute ſocver it be) to the oppoſite y 
which 1s alwaies in the ſame deg. and min of 
Lacitute, and 180 d. difference of Longitude1 
the former point , is alwaies 180 dep. of di 
from that former point. 

Hence it 15 clear if from any point of Latitug 

great Circle, betwixt the two oppoſite point; WM. 
know the difference of Lon.to one of thoſe opp" 
puirits,t4e complement of that Lon, to 180 Circ 
is the diff:rence of Longitude to the other. Ali *® 
Diſtance from the point betweene the opM-4% 
points, to one of the oppoſite points is che conf" 4" 
ment Of the Diftance therefrom to the oihero gies 
fite point. As from North Larirnde 11 dej.z60'*. 


the 


South Lat 16dep. 23 m. The difference of [.on, ric 
deg. 25 min. 1s Ciftance 74 dep 59 min. $0 by P 
Cornplements of Longitude and diſtance 2m 
Souch Latitude 11 deg. 30 min. to South Lat. if CC 
23 mir. difference of Longitude 109 dep, ; 5 mit 0 


diſtance 105 degrees 1 minute. 
For Longitude 1 = 4 make 180 deprees. © 0 


| hen 
So diſtance 3 1+:)9\. 18180 degrees, ide! 
IOF. 1.4 het 
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CHAP. III. 


the true Longitude and Latitude of 
two places given , to finde the Obli- 
quity of that great Circle that paſſeth 
the neereſt way from the one to the 0- 
ther. 


Feing it 1s clear that the Meridians are preat 
Circles, that bave the greateft Obliquity that 
be, viz. go degrees. And chat the Equator 
EquinoQtal Line is a great Circle chat hath no 
liquity at ail,theſe cutting each other at Right 
ples; therefore there needs no more to be ſaid 
cerninp the places that be both Situate under a 
ridian, or boch under the Equator , but that 
ping under the Equator, the Ruinbe is ever 
et Ealt or Weſt, and under the ſame Meridian, 

Couſe is dire&t North or South. 
Onely concerning the fifth Situation, this is to 
noted , they being both under the ſame Me- 
wan, and one having North Latitude , and 
© other South Latitude of the ſame quantity. 
hen the paſſage betwixt them mzy bee made 
nder the ſame Meridian , dite& North, or 
butt Or a great Circle may bee drawne 
| over 
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over both the places, chat will interſee the! 
for juſt half way berwixe chem , and the 6 
Obl:quity of that great Circie , is the quanty 
the laticud: «© each place; (for they mutt be, 
Situation boch of one quantity) and the pry 
ded 1z:1:ude of thoſe places, 15 the preat=(t Ojj 
ty of chat great Circle, the Meridian cutting 
ehe very point of its greareft Obliquity ; which 
vidently manifeſt ar the firſt view , becai 
latizudes be of the igme quantity: thereforeth 
terſection of the great Circle with the Equaty 
jult in the midft betwixt the ewo places, 2:.9: 
from eaci) place,and each Obliquity. 

Now feeinp all great Circles except Meri 
and the Equator, are 1n many things like ti 
clipticklineg yer in two things they difter , «f 
are therefore Oblervable, and may be conlider 
in this place. ; 

{, The Fcliptique line, alwaies ( what-er 
the queſtion concerning the places under it ) 
crofle or cur the EquinoRial line in the ſame p1 
as in the head of and =. Bur theſe other pre! 
cles may (i may be) for every Queſtion, h 
different point of interiettion in the Equator; 
the points of interſection, are alwaies oppolite 
to another, as alſo the poincs of their preaceſt! 
liquity are 90 deg. diftant from thoſe poin 
their Interſection, and are Diamerricaily vppt 
oneto anotlier, 

Yet in4everall queſtions all rheſe points 
have feveral places., as in the tollowiog Lag 
may evidencly-appeare, 
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_ *Trt WIN A1, 4-4) VUCrorys we | 
\- Demonſtration, in which the whole Circle 
\ngitude ſhould be exaRtly graduated for this 


you place the firff InterſeRion at 10 deg. then 
rt Ob!iquity is 100 deg. of Longitude , the Oe 
E 


InterſeHion is at 190 dep. of Longicade,,. and 
iher Obliquity at 280 deg, thereof. And fo 
le known Longitude of any one of chaſe points, 
he reſt are found, as aiſo by adding 90 Ceprees, ;; 
þ degrees , or 270 degrees,' Or ſubſtcacting. Þ,. 
D many 


” Fo Orthodoxal Navigation. 


_—_— —_— _—— % —_— 
Ss "he ow 0 = en. is. 


many deprees asthe thing delired requires, 
1. The Ecliptick line hach alwaties the ſame qua 


city of Obliquity v:z. 23 degrees 3© minutes, wo 


the ſeveral great Circles may have ſeveral quay 


eicies of Obl:quity, ſome more, ſome le(eMs 


according as the places propounded dor 
quire, 
And ſeeing that without the knowledg of thetr 


quanuty of che Obliquity of that great Circle whid 


wil paſſe directiy over the places propounded ther 


\ can be no compleat demonſtration, much lefle 4. 


rithmeticall Calculation of things pertaining ther 
unto,as ſhall more manileſtly appeare in the ney 
Chapter; 

Therefore it is neceſſary that the true quantity df 
each prear Circles Objiquity be diligently enquire 
after, and found out to exact certainty ; which ty 


doe, 1s in ſome caſes very eafie, and in ſome apa 


more ditticalr. 


I wil apaine propound Rules for the ſever 


Situations of places before mentioned, except thok 
thar are Situate under the Equator , or under tit 
ſame Meridian, 

$1r. 14. If one place hath no Latitude, andtit 


other hath any quantity of Latitude, and the difie- 


rence of Longitude betwixt them being {eſſe 
then go degrees. The obliquity of that great circit 
chxt will paſſe diretly over both chofe places s 
cafſy ſound by this Rule. Firſt, finde the diſtance 


asin the former Chapter; Then, as the ſine of the 
Diſtance” is to the fine of the Latitude ; 50 UN 


Radiiis to the ſine of the Circles greateft Obs 
quity. 


Ai 
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ksone place Latitude oo deg. oo min. the other 
Ft. : : deg. 30 min.tche difference of Longitude 27 
Sep. 54 mia. Andrhe true diſtance found to bee 
So degrees: Then, 

ks che iine of the found diftance 30.9. 00',969897 


[sto the ſine of the Latitude, 11. 30. 1929965 
Sois Radius (both thele rogether ) ———— 
To the fine ofthe greateſt Obliquity, 960068 
013 degrees 30 minures, is the greateft Obliquity 
f chat great. Circle extended over theſe two pla- 


Sit. 15. If one place hath no Latitude , and the 
ther hath any quantity of Latitude, aud the diffe= | 
ace of their Longitudes be juft 90 degrees = 
Then it is evidence to Reaſon, and in the Diagram 
may appear to the view, that one place is Situ- 
tin the very point of the greateſt Obliquity of 
bat great Circle that will paſſe directly over the 


_—_ ; and che other place in the very point 


f the InterſeRion of che ſaid preat Circle with 
be Equator. For it being in a Latitude go degrees 
rom a point. in the Equator , that quantity of La- 
ude mauſt needs allo bee' the greateft Obliqui- 
j of that _ Circle which paſlech over chat La» 
tude and interſeRerh the Equator 90 degrees 
erefrom. 
Jit.16. One place having no Latitude,and the 0- 
der having any quantity of Eatirude, and the dif- 
rence of Longitude betwixe chem being more. 
len 50 degrees. To finde the Obliquity o 
le great Circle palling over thoſe places. 
ﬆ, finde the true great Circle . Diſtance 
wixt the ploces, as is ſhewed in the 
D 2 prece< 
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precedent Chapter in this Situation ; as one plac 
Latitude oo deg. co min. the other Latitude 1 1 deg 
20 min. difference of Longitude 152 deg. 6 min 
Diſtance betwixt them is found there to be 15; 
degrees. 

Then rake the true great Circle Diſtance ou 
of 180 deg. and there remains 3o deg. 
Then, as the line of the Remainder 304.00". 969897 


Is to the fine of the Laticude. 

So Radius, 90. 
To fine of the preateſt Obliquity. | 
So that 23 deprees 30 minutes 1s the greateſt Oþ 
1:quity of the great Circle extended over thele tay 
places. 

$4.17. Oneplace having North Latitude , and 
the other South Latitude, borh of the ſame quay 
tity and difference of Ldngitude jeſſe then 180 de 
(found as in Situation 1o and 13. in the form 
Chapter ) The preateF Obliquiry of the gret 
Circle, that paileth dire&tly over them , is feund 
1Nn this manner. 

Firft, find the rrue diſtance betwixe them, u 
is ſhewed it ſhould be done in the former Chapter, 
17 Situarion. As one place North Latitude 11 
deg. 3o min. the other South Latitude 11 dep. 4 
min. The difterence of Longitude betwixt then 
being 55 d-g. 48 min. Fhe Diftance 60 degree:; 
Divide rhe Diftance betwixt them in two equal 
parts, and allow halie the Diſtance ro cach 
Latitude, Then worke with Hhalfe the Db 


——{————_ ' 
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the fine of che true Diſtance. 30*, 00 '. 969897 


Is to the fine of the Latitude, 11, 20. 1929995 
So 15 Radius, 90. 

ſo th= fine of the Obliquity. 32. 30. 960068 
ul $18. One place baving North Laticude , and 
he other place South Latitude of different quanti- 
(es, and the difference of their Loogitudes being 
ſe chen go degrees. As one place having North 
Latitude I 1 degrees 3o minutes, the other South 
titade 16 deg. 23 min. the difference of Longitude 
betwixe them being 70 deg. 25 min. 

Take both the Lat, as if they were both North 
r both South, and take the Complement of the dif- 
ference of Lon.to 1804. whick;hereys109%4.and 35'. 
Then work by theſe foure Rules, 
W £-/- 1, Adde the Latirudes rogether, and halve {0 
Wihat ſum for a mean Latitude. Alſo halve the dit» M 
Wherence of Longitnde berwixt them. | 
2. The true mezn Latitude that ſerves for this 
uſe, is ſomething more then balfe the two Latitudes 
given, and the more difference there is þetwixt che 
quantities of Latitude, rhe more muſt be allowed 
{of che mean Latitude. 

3. To tind this, trial muſt be made fo often , as 
ti! by proof we know the true obliquity is found, 
which is\the thing ſought for. 

4, When the obliquity found will give to each 
place its own Latitude , and alſo betwixt them both 
yield the trne difference of Longitude given , then 
ls found the true Obliquity of the great Circle that 
ſhall paſſe over the places proponnded. As both 
the Latirudes 11%, 30 ', _— d. 23', make 27©. 
53'. And halfthe Lon.109%, 35 i, 18 54 4 47. 30”. 
D 3 TEIN 
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Haife both Latitudes is 13 deg. 56 min» 30", h 
with 3 ſmall addition count it 14 deg. 5 min 
make a mean Latirude for this uſe. 
As Radius ro Cotangent of Lat 14%. 5 '. 10609 
So 13 Coline of half the dif.of Lon.54.47,39. 970] 
To Cotangent of the Obliquity 23. 39 1036133 
To try wherher 23 deg. zo minutes be the true ( 
bligquity. 
Rad. & Corang.of Obliq. rogether 234.30!.203614 
Take put Cotangent of Latitude. 16. 23. :o5 316 
Remaine Coline of Longitude. 47. 27. 9$zca 
Again Rad.Cotangent Obliquity. 23. 30. 203616 
Take out Cotang. other Latitude. 11. 30. 1069158 
Kemaine Coſine of Longitude, 62, 6. 967016 
Then adde che Lungitudes in both the operauion 
topgether,2s 26 dep. 6 min. and 47 dep. 27 min.tbh 
make Lon. 1-094, 33 \, within two min. of the Lon 
laſt propounded, the complement of it is therefore 
within wo minutes of the Longitude firtt propour 
ded, viz. 70 dep. 27 min. | 
Therefore we may conclude that 23 deg. 30', 
the greate{t obl:quity of that preat Circle that mil 
aſle direly over two places, Situate , one Soul 
CI 11 dep. 30 min. the otber in South Lautud 
16 deg 23 min. dif. of Longitude 109 deg. ; 5 mil 
as alſo over two places,one North Lat 11 deg. 30 
the other South Lat. 16. 23 '. difference of 1.00.70 
dep.25 '. for theſe four places are all ſituate vnd 
the ſaine great Circle, The one Arch of diſtance 
þeing the Complement of the other to 189 deg;-- 
Again, Jf one place hath North Latitude 50 
degrees, ( as the Lizard, ) and tbe "_ 
{ 8 , Ol | 
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ach Latitude 35 deg, (as Braxee!.) and the difte- 
ce berwixe their Lonucudes be 58 degrees. 
Take both their Latirudes as if they were North, 
boch South, and the complement of the diff- 
\Snce of Longitude to 180 degrees , which here is 
T.+. Then work it by the four precedent Rules, 
alfe che Longitude 1s 61 deg. Both the Latircudes 
Ided cogether make $5 deg. balte that is 42 dep. 
min. Itryed Latitude 44 deg. found that too 
Wuch,and 4.3 deg. 3o min. too litrcle, So I found 
We crue meanc Laritude ro find the Obliquity by, 
43 deg. 42 minutes, as i proved by this One- 
(10N., 
Radius to Cotangent of Lat, 43. 42". 1001971 
5 Cofine of half dif. of Lon. Ol. OO. 96> 357 
o Corangent of the Objiquity. 63. &. 970528 
Now to find whether 63 dep 6 min. bee indeed 


We true Obliquity, make theſe proofs of it, 
Lidius and Cotangent Obliquiy. 63 1.6, 970528 
ake out Cotangent. one Latitude. 50. co. gy: 28 


——_ 


emains Coſine different Lon. 52.48. 97+147 
pain Rad. and Cotang. Obliq. 63 6. 19705 28 
ake out Cotang. other Lar. 35. 00 1015477 


ſemains Coline different Lon. 69. 12. 955051 

ow doth the Longicudes found 69 deg. 12 min.and 

24.45". make juſt 1224, 00". the difference of Lon- 
Ieude at firft propounded becwixt thoſe two pla- 

&; which proves that che greateft Obliquity of 

ie great Circle that paſſech direRly over thoſe 

no places fo Situate, is 63 deprees 6 minutes. 
Fallo over Lizard and Brazee!, as before Sits 
Fate. 


D 4 Sit, 
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KEE 19, Ore Place baving North Latitude, vi B 
the other South Latitude of different quantities wz0 1 


| che difference of Longitude betwixt them beigfis5 r 
juſt 90 degrees. Concerning Places thus Sung: 
| proceed in this manner, Tak 
; Firſt, find rhe Obliquity of the great Circletſzer 
| paſle:h diredtly over thoſe places. Not 


' Secondly, find ihe great Circle Diftance betyj 
thoſe Places; for in this Sicuation and the 23 itj 


ty 
referred to this Chapter,ro find the great Circle - 
Fance. lor 
' As if one place have North Latitude 11 dep, 
tin, the oche! South Latitude 2x dep, 1 min, Fo ( 
rence Longirude 9o dep. in 
' Firſt, the Obliquity is found as in the precede | .0: 
| Zicuation 18, For half the difference of Longituld bot 
1 | is 45 deg. and both the Latitudes r 1 deg. 30'. a T1 
Il! 21%, 1 ', make 32 deg, 21 min, half that is 16 deg 
ll. 15 min, 30", Burthe megan Latitude thar ſerves fall yl; 
this nie, is about 17 dep. 5 min, Therefore 1 mai a; 
tryal with it, | | $94 
ll As Radius to Cotangentof Lat. 17 4, 5'. 10514 5, 
[it 50 Coline of half differentLon. 45. o. 9$94 p,, 
[| To Cotanpent of Obliquiry. 23. 30. 10361 yg 
| To prove this by che Longitude of each part fl R4 
the Latitude, and adding the Loogitudcs rope Ty 
ther.” © | i. 
Radius and Cotangent of Obliq, 234. 30", 203618 io 
Take out Cotangent of one Lai, 21, 1. 194154 po 
| emain Coſine of different Lon; »7. 53. 9946 Ta 
| rem che Obliquity in the fame figures as 1 out Ke 
| it 3046158 adding Radius, F No 
IC & - , . { 
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M But [fi cake the number of Corangent 23 dep. 
ny 20 mia. adding Radius , then Longirude 27 dep. 
55 mio. may be found for that Latitude. 
Apain,Rad & Cotang of Obliq. 23. 30', 2036188 
Take out Cotang.of the other Lat. 11. 30. 1060153 
Remaine Coſine of dif. of Lon. 62. 5. 967025 
Now both the Lorgitudes 62 deg, 5 min. and 27 
deg. 53 cmin. make Bg deg, 58 min. that wants but 
two minutes of go degrees, or it ts jifft go degrees , 
courting the one 27 degrees 55 min. as may be 
done, 


Another Example. 

One Place in North Lat. 4o deprees, the other 
in Sourh Latitude 3o degrees , the difference of 
Longitude 90 degrees, half rhe Longitudeis 45 deg. 
both the Latitudes make 70 degrees , half that 1g 


35 deg. 
{rake 35 deg. 46 min. for the mean Latirgde by 


wick che OQbliquity of the great Circle is found, 
As5Radius to Corangent of Lat. 25%. 46. 1014246 
99 Coline of half different Lon. 45- 00. gg 4948 
To Corangent of Obliquity. 45. 32. 999194 
frove this by finding che Longitude to each Lati- 
tde propounGed, viz, 40 9, and 30 deprees. 
Radins andCotangent of Obliq. 454. 32'. 1999194 
Tske one'Cotangent of one Lat. 4. 00. 1007618 


Remaine Coſine of Longitude. 34. 33: 991576. 
Apaine, 

Radius and Cotangent of Obliq. 45%. 232'. 1999194 
Take out Cotang. of other Lat. 30. oo. 1 023856 
Remzine Coline of Lonpitude. 55. 29, 975338 
Now Long. 349. 33 ', and55 9, 29 min, cogether, 
I maAKe 
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make 90 deg, 2 min, Therefore the Longitudg 
agree , except 2 min. 200 much, And the Ohjj. 
quity ot the great Circle rhat paſſerh over *hoſ: 
two places is 45 dep. 32 min. 
2. Then to find the great Circle Diſtance betwixt 
places in this Sitgation. | 

Take the Complements of the Longitudes before 
found, each part by it ſelf, and allow to cach 
part the Latitude belonging thereunto, {fo ſhall 
the greater quantity of Latitude have the preater 
quantity of Longitude, thit you may find the jreat 
Circle Diftance, from the points of that great 
Circles Interiection , with the Equator , co the 
Latitude propounded. And thoſe erwo Diſtance 
added ropether, make the trae great Circle diftance 
betwixe the places propounded. As in both thek 
Examples. | 

One Place North Latitude 11 dep. 3o min. the 
other South Laritude 21 dep. r min. The Longitude 
found were 27 deg. 54 min. apd 62 deg. 5 min, Put 
them thus to find rhe diftance from che lnterſe 
&ion, 
As Radius to the Cofine of Lat. 114. 307% gg91y 
So isthe Cofine of Longitude 27. 54. 994633 
To Coline of the Diſtance. 30. OO, 99374! 
And,as Rad. to Coline of Lat, 21. r. 957010 
So is the Cofine of Longitude &2. 5. 967041 


To the Cofine of the Diſtance. 64. F. 96498! 
Then add the diſtances together 30 ©. and 64' 5" 
and they make 94 dep, 5 min. the great Circle Di 
ſtance betwixt thoſe 2 places. 
I he 


The ſecond Example. 
One place North Latitude 40. the other Soutk 
atitude 30. The Longitudes found were, one, 
Fs degrees 29 minutes, the other 34 degrees 33 
ninutes, both are 9o degrees 2 minutes ; becauſe 
here be two minutes coo much, I] wil abate in each 
| ongitude G1it minute, | 
As Rad1us 15 to the Coline of Lat. 40%, g88425 
$0 is Coline of its Longitnde $F5 28 975349 
Tothe Coſine of the Diftance, 64 16 963774 
Apain, 85 Rad. ro Coline Lat, 30400. 993753 
$0 is Coline of its Longitude 34. 32. 991581 


© 4s 009 440 wo os "woos, 


To the Coline of Diſtance. 44 29 985334 


Then adde the diſtances together 64 deg. 16 min, 
ind 44 deg. 29 '. chey make 1o8deg. 45 minutes, 
which is the great Circle Diſtance betwixt thoſe 
places: For that in Notch Latitude 40 dep.is 64 deg. 
16min. diftanr from the IncerſeQion of that great 
Circle with rhe Equator; and that place in Sourh 
Latitude 30 deg. is 44 deg. 29 min, diſtant from 
the ſame Interſe&tion; ſo both diftances make 108 
lep. 457 minutes, 

And thus you may find the Obliquity of the great 
Lucie; ſuch places are under that be in this Situs- 
ton; and alſo find the preat Circle Diftance be- 
Wwixt them, 

Sir. 20, One place having North Latitude , and 
the other South Latitude of different quanticies,and 
the difference of Longitude betwixe them being 
more chen go. 

As one place in North Latitude, 23 dep. 20 min. 
the 


Orthodoxal Nawigation, 45 


ge, P "A 


46 Orthodoxal Navigation. 


che other in South Latitude 12 deg. 30 min. c 
difference of Longitude 117 deg. 54 min. The 7 
take the Complement of the difference of Long * 
tude co 180 deg. which here is 62 dep. 6 min, ul. 
work with the Latizndes as if both were North. { 5 
both South. 7 

For if both the Latitudes be toward the ſanriify | 
Pole, and the difference of Longitudes betwiniii, 1 
them be lefle then 90 degrees, The Rule is, 
1. As Radips 1s to the Coline of the difference 
of Longirnde , ſo is the Cotangent of the gres 0 | 
ter Laritade, To Tangent of the firſt Arch, which \sR 
taken from the Complement of the lefle Latitude fi 
there remaines the ſecond Arch. Then, oC. 

2. As the Sine of che ſecond Arch , is ro thel 
ſine of che firſt Arch, ſo is the Tangent of the dif 
ference of Longitnde to the Tangent of the Cired 
Poſition. Then SEAS 

3.As Radius is to the Coſine of the leffe T.xtitude, 
So is the fine of the Angle of Poſition, ro tht 
Coſine of the great Circles greateſt Obliquiry, 

1. This Rule will find the Obliquity, if one of the 
places propounded bein the very point ofObliquity 
As in ftead of the former places, one in North [it 
titude 23 4, 3o', the other in South Latitude 11% 
30. difference of Longitude u7 deg. 54 min. © i 

1 propound two places both in North Is 

titude , one 11 deg. 3o min, the other 2; «eQ7* 


30min. and difference of [.6ngirude 62 deg. 5 my 


the Complement of the other Longirade. For ti 


ſ:me grear Circle is extended direRly over all thel 
places, then, | 


p; As 
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A5Rad. to Cofine difference Lon. 62 4,9., 967218 
; Cornngent of greater Latitude, 23.30.1036169 


Tangent of che firſt Arch, 47. 6..1003187 
Wake 47 deg. 6 min. from 78 deg. 30 min. ( the 
Wnolement of 11 deg. 39min.) there remain 3z 0d. 
min. | 
As fine of the ſecond Arch 31%: 24'. 971684. 
wo ſine of the firſt Arch, a7. 6. 986483. 
ao Tangent of diffcrent Lon, 62. 6.. 102761$ 
2014098 
o Tangent of Poſition. G6g9. 22 1042414, 
\;Rad.to Coſine of leſs Lat. 119, 30 !, 999119 

line of Angle of Poſition. &69. 22, 997120 
0 Cofine of the greateſt Obliq. 234,301, 996239 

2. If the point of Obliquity be bertwixt che places 
ropounded. As, 

If one place hath North Latitude x 1 deg, 3o min. 
be other place North Latitude 22 dep. 39 min, the 
lIfference of Longitude betwixt rho 1 78 deg. 
W3 niutes, : | 
As Rad. co'Cofine, different lon. 58 *. 23. 930397 
Wo Cocangenr of the greater lat, 22, 39. 1037956 
MWoTanpent of the firſt Arch, 25. 46. 96$353+ 
Mike this out of complement of leſs Jatitude 7B deg- 
30 Min, chere remaines the ſecond Arch. 52 deg 
14 Min h 
2A8 the fine ofche ſecond Arch 524, 44'. 99008 
8 to tlie Sine of the firft Arch 25. 46. 963019 
#6 Tangent. of different lon, 54S. a3 1065703 
q 204%2 53S 
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19 Tangent of the Poſition 
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3. As Rad.to Cofine of leſs Lat. 11. 30', gggy 
So fine of the Angle of Poſition. 69. 23. 9971 


To Coſine of tlie greateſt Obliq. 22. 30. 9962 

3. This Rule will alſo find the Obiiquity,a!rhoughf 
both the places propounded be ſhort of the pointe 
Obliquity. 

As one place North Latitude 11 dep. 30 min, th 
other in North Latitude 22 deg. 39 min; diflerenclf 
of Lon. 45 deg. 49 min: 

1. As Rad. to Coline dif. Long. 45 4. 49 '. 984310 
Sc Cotangent of greater Lat. 22. 39. 1937950 


To Tangent of the firſt Arch, 5g. 5. 16022276 
Take that 59 deg. 5 min. from complement of | 
Latirnde 78 deg. 3o min. There remains the ſecond 

Ach 19 deg. 25 min. | 
2 As the fine of the ſecond Arch 19 25 952179 
1s to the ſine of the firſt Arch, 59 5: 99234 
Sois the Tangent of different Lon. 45 49 190123) 
I 994583 


To Tangent of the dire& poſition, 694. 22'. 1042411 
3.As Radius to Coline of lefle Lat. 11 30 $g99119 
So line of the Angle of Polirion G69 22 997110 
To Cofine of the greateſt Obliq. 23 32 996239 
Thus is the greateſt Obliquity of the great Circle 
found, rhat paſleth over any two places, one having 
Norti Lar. and the other Souch: I at. and diffcrence Mi 
of Longitudes above go deg. by taking the c+nple Mind 
ment ofthe difference of Longitude to 180 deg andthe 
working therewith , and as it both che Latitude 
were toward the fame pole. 


8 
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both in South Latitude , ) their Laticuces being 
Mio of the ſame quantity; And the difference 
A -w/.xt their Longitudes, being Jeſſe then 180 deg. 
( found as in Situation Io and 13. in the former 
Chapter, is ſhewed, ) The greateſt Obliquity of 
Wihe great Circle chat paſſerh direQly over thoſe 
Miro places is found in this manner. 
As if both places be in North Latitude 20 
deprees 12 minutes, and have difference of 
Longitude 64 6.24 M. > 
fir, Divide the difference of Longitude into 
mo equal parts, viz. 32 degrees 12 minutes, 
Then, 
ksRadius 1s to Cotang.of Lat, 20 d, 12. 1043423 
$isthe Coltne of haif dif. of Lon. 2 12 $92746 


© A 00 arti te ou gt 


Ifiy therefore , for two places having the ſame 
quantity of Latitude toward the ſame Pole; As 
Radius is fe the Cotangent of the Latituce 
of the places, ſo is the Cofine of | halfe 
tie difference of Longitude betwixt rhe places , 
lothe Cotangent of the greateft Obliquity of 
mw great. Circle that paſleth direly over ſuch 
es, 
S$;r, 23, Two places having Latitude toward 
lame Pole, but of different quantitie , 
mn the difference of Longitude berwixt 
Witir Meridians being leſſe then ninetic de- 
Whees. The Obliquiry of the Circle that paſſerh 
llrectly over them is fouad by the Rule for this 
very 


; {0 Corang.of greateſt Obliq. 23 3o 1036169 
7 


” OP 
Sit, 21, Two places having both their Latitudes 
award the ſame pole , (whether both North , 


2 Oe ROO oo SOURCE. oo MN Ire rs oe 


_ viz, 23 deg.30 min, And ſo you may finde the Ob 
| Itquity for any rwo places in chis Situation. 


_ 79 Situation, For in reference to the Obliquity dl 
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very purpoſe in Situation 20.atZin the marpent,an{ 
the Examples ac H and (o forward there, where, if 
0:C place be in North Latirnde 11 deg. 30 min, the 
other in North Latitude 23 deg. 30 min' The dif, 
ference of Longitudae 62 deg. 6 min. the Od/iqui 
ty of the preat Circle paſſing dire&ly over thok 
places , is fonnd ro be 2; deg. 30 min. | 
And ſuch alſs is the Obtiquity, if one place bein 
North Latitude 11 deg. 50 min, the other Nanh 
Laticnde 22 deg. 39 min. Difference of Longitude 
78 dep. 23 min. 
Againe, if one hath North Latitade 7 1 dep, z3 
min. che other North latirude 22 deg. 39 min. di 
ference longitude, 45 dep. 49 min. The Obliguity 
is 23 dep, 3o min, | | 
And if the latitudes were both South, andbul gt 
the ſame Difference of longitude (as in any ofthel 
elicee Examples,) che Obliquity would be rhe ſame, 


Sir.23. Two places having latitude towardtie 
ſame pole,chat isboth North,or both South,)tbe 
tarirades being of Different quantity , and having 
Difference of longitude juft go deg, 

Firft, finde the, Obliquiry. of that great Circk 
that paſſerh dire&ly'over both thoſe places. 

Secondly , find the great Circle D:ftance bt 
ewixt them; for that is referred to this Place. 

Firſt, The Obliquity is found as is ſhewed in Oe 


the grear Circle, it is all one whether the lacirud; 

be oneNorth-ward, and the other South-ward; 0! 

Whether they be both North , or both South; s 
| t 
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that the Lon. of choſe Lat. that be both on the ſame 
a Mfde 0! the Equator, be the complement Longitude, 
Diff. rence, to thoſe that have Latitudes of divers 
jenominations, as North and South. As one place 
inNorth Lat. 114. 20'. the other North Lar. 21 
dep. 1 nin. D ference of Lon. 90 deg. comin. 
The greaceft Obliquity of the great Cicle extended 
over two places, one in North Lat. i1 deg. 30min, 
the orher S-nth Lat.21 deg. 1 min. dif. Lon.go dep, 
gin Situation 19. found and proved to be 23 dep. 
10 min.which is alſo the Obl:;quity of the great Cir- 
ce ps!11ng over ewo places of the ſame quantity of 
Laticudes with thoſe, both being North; as Latitude 
11 degrees 3o min. and 21 deg. 1 min. and diffe- 
rence of Longitude 90 dep. 
And (6 according to the other Exaraple , one 
pace having Noreh Lat, 4o deg. the other South 
lat 30 deg. difference of Longitude 90 deg. the 
0bliquity 1s there found and proved to be 45 deg. 
min. So 1 conclude alfo that if one place bath 
North Latitude 40 deg. and the other North La- 
Utude 30 degrees, difference of Longitude go deg. 
the Obliquity is 45 deg. 32 min. and the oy 
1d proving of it is the ſame as is done there, an 
080y two places in this Situation, 
2 The prear Circle Diſtance betwixt any two pla- 
In eNis Situation, is found in the ſame way , as 
the 79 Situation ; bur taking alwaies the Com- 
Wlement of the diſtance there found to 180 deprees 
Wor the true Diſtance of places itz this Situati- 
K As in the firſt Example there. One place Norch 
F-=itude 21 degrees 30 minutes, the other _ 
E atts 


N 
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Latitade 21 deg. 1 min, difference of Longita( 


90 deg. the great Circle Diſtance there is found F 
$1 be 94 deg. 5 min. Therefore, 4 


16 0 


3 > 6 
—_— + <eroe tt word” —_ 
Pi 


One placein North Latitude 1 1 dep. 3c min. th c 
if other in North Latitude 21 deg. 1 min. diff 0 
l rence of Longitude 90 degrees, The Comp (7 
| menr of 94 dep. 5 min. to 150 deg. viz. $5 deg, 5 Fj 
f min. i5 the true preat Circle Diſtance betwixt thol 6 
| two places laſt propounded. , 
| In the other Example there, "u 
Mi One place North Latitude 4o dep. the othe 3 
| South Lartiiude 30 deg. difference of Longitude c 
li dep. the great Circle Diſtance is there found to bi 
il 108 dep. 45 min. Therefore, 
i One piace in North Latitude 30© dep. the otherigf'®* 
Ii North Latitnde 40 4. difference of Longitude g0' "7% 
1 The Complement of 108 dep. 45 min.to 1804, oſt 
I! 71 deg. 15 min. is the true preat Circle Niftand lake 
if betwixt rhe places Iaft propounded. Rema 
ll;  _ And ſo thetrue Obliquity and diſtance betwingageir 
' any two places in this Situation is found as in th{Wike 
| Operations in Situation 19. with the onely di 
| "rence of taking the Complement of the diftan bd 
L found, as 1s before noted. ” 
| $;r. 24 Two places having Laticude toward thiff*** © 
farne Pole, but of different quantities, and: $3 M11 


| diff-rence betwixt their Longitudes being mc log d; 
| then 90 deprees. 


| The Odbliquity of the preat Circle tha! paſſel n 
| directly over them is found by the four Rules in PM 
' eighreenth Situation,and muſt be wrought as inf In 
Ex1mples theie. IF « 

_ TT 


| As one place in South Latitnde 11 deg. 3% h 
| 
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re other in Sonth Latitude 16 deg. 23 min. diffe- 
ince of Longitude 109 degrees 35 mir, Both La- 
"des 11 deg. 30 min. and 16 dep. 23 min, make 
7 deg. 53 min, half both is 13 dep. 56", 30%. bur 


ke for a mean Latitude 14 deg. 5 min. and half the 


ongitude is 544. 47 7 20 
(To find the fine of ſeconds, 1 added the fine of 


W;dev. 47 min. rothar of 54 dep. 48 min. in the 


ree !aſt places where they differed , and ther: 
00k half of rhe numbers to the former. For the 
ine of 54 dep. 47 min. and 3oſeconds. 

$Rad. co Cotangenc of Lat. 14% 5. 1660054, 


» $0» . Q 3d 
otry whether 23 deg, 30 min. be the true O9" 
lquity, 
dis and Cotangent of Obliq. 23. 3ZO, 2036169 


tke out Corangeut of one Lat. 16. 23. Jo53165 
Remaine Cofine of Longitude. 479, 471. g5;004 
\in,Rad and Cotang Oblia 13 % 30, 2036109 
ike out Cotang. of other Lat, 11. 30. 1069153 
kemain Cofine of ' Longirude, 62. 6. 967046 
hich is if you 2dde Longitude 47, 27. to Longt- 
We 62 deg. 6 min. they make Lonvitude 1c9 deg. 
33 min, which wanting but cwo minutes of the Lon. 
logdep. 35 min. at hrit propounded . therciore 
onciude that the true Obliquity of the great Tircie 
at {hall paſſe direRly over thoie placts 15 23 deg. 
ominares, | 

In the other example in Situation 18, 

li one place be in South Latitude 5o deg. and 
We other in South Latirude 35 deg. havitig dit- 

E 3 


ww % A 


ference 
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ference of Lonzitude 122 d-p. work it as it is dg; 
there, where the mean Latitude to find the Oh 


quity by, is 43 deg. 42 mn, Aad the pre; 


Circle pailiag directly over thoſe two plz: 
is found and proved to have Obliquity 63 CGepree 
6 minutes, 

And a great Circle of the ſame quantity ( 
Obliquity paſſech diretly over two places 0 
in North Latitude 50 degrees, the' otlie» in Sour 
Latitnde 3 degrees, baving difference of L -:igitud 
5$ deg. as is beforeſaid, for that theſe four play 
laſt mentioned , may bee all under one #:« 
ſame great Circle. This is enough ( 1 hope 
and not too much to explain the Objiquity of pre 
Circles. 


CHAP. Y. 


Flow to make a true Paradoxall Chart, at 
of many excellent ujes thereof , new 


publiſhed before thes time. 


i. Lrhough the Coaſts of Countries , andti 

A narrow Seas be both truly and 1:ve!y defcri 
bed in che common Sea-Charr, and it is mov" eal 
ro uſe, yet in many caſes it admits of mo-'(Ir0U 


preat crrors in divers long Voyages made £0 (£0 
fore 


b 
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por's very farre diftant one from the other, and 
havirig very much difference both of Longitude, 
and {attitude 

:. And Mercators Plats being truely made , doe 


ll corre+ all, or moſt of thoſe crrours, though 


{f 


by rcaſon of its different Scale or meaſure, 1t 
doth not ſhew the crue and lively ſhape ( as 
| may {ay ) of the Country, or its Coafts 
to the view. But as they are neerer to ei- 


WM ther Pole, ſo are they farre more extorted and 
Mſirecched beyond. that lively proportion which 
W:ihcy ecpe neerer to the EquinoRial! Line. And 


je: doubclefſe Mercators Plats are the beft- of 
Wl ior Marriners nſe in all long voyages , 
ts true uſe being well underftood , and dili- 
gently practiied , of which more after- 
ward, 

3. But the Paradoxail Chart following , which 
£15ptericali Triangle in Plano, doth molt lively 
repreſent one eighth part of the Terreſtrial 
blobe ; and in ic Arches of the great Cir- 
les excended from place to place , ( menti- 
= before, ) may bee truely demonſtra- 
(3 
4. I know the Sphere may hee projected 
0 7l,, by Circular lines, as in the gene- 
all Aftrolabe of Gemma Frijins , by the 
lelpe/ of Tangents, and theſe great Circles 


Wercended from place to place ( as before) may 


bee truely demonſtrated by ftraight lines, beivg Se- 


Facdiamerers to thoſe great Circles; bur in thole 


] 


Dagrams alſo x deg. in the outward Meridian is the 


E 3 meaſure 
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#F meaſure of 2 degrees about the Center, and very 
NEer to it, 


A Gemma Frifins Diagram. 


BY -— $0 


Herein is deſcribed a great Circle of 50 deorec. 
ObI-qu ty. SH 
; nh JUL. 
I, Be K a ſtrait Diameter, & Interſc&ion 
& K Obliquity, 


of thi: 


ag” 
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:, CaD anarch 10 deg: Longitude, C D In- 
tion 4 Obliquicy, 
:, CfilH, an Arch 180 degrees Longitudes, 


interſection. f, Obliquity. 
1. The Circle BHK G isa Meridian of Obli- 


ity. the perpendicular, a e& i isa Meridian of 


nerſe tion, 

; The Circle BHKG isa Meridian of Interſe- 
Fon, and the perpendicular a e 1 is a Meridian 
[ Ohi:quity, 

1. The Circle BHKG is a' Meridian cutting the 
reat Circle of 50 degrees Obliquity, in its 40 deg. 
{0echination. 


J 


i. Concerning the making of 4 


P aradexal Chart. 


!, Makea Sphericall Triangle in Plazo, Let the 
oper Angle mark with FH repreſent the North 
Pole, (or if necd require, tbe South Pole) the low- 
«ide mark with B A. a quarter of the EquinoQtzl 
ine, the fide B H the Meridian of the preat Circics 
nerſeRtion with the Equator , and the fide A H 
te Meridian of the preat Circles Obliquity, Dt» 
ide every fide 1nto 90 degrees, or at leaft mark e- 
fery ich degree in each f1de, 

2. Leta perpendicular line fall ſrom the Angle 
H, to the middle (or 45 degrees) of the lower fide 
- 2. Divide that perpendicular line , by the mea- 
ure of the equal parts at every fifth degree , in one 
"the outward Meridians, asin B H. or AH. be- 
E 4 g1a0t2f7 


x otwny Fw. 
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ginning at the Equator, and proceeding upward, 

4. Through thoſe markes in the perpendicy 
far line, to the marks for degrees of like number i 
the outward Meridians,draw Arches. 

5 Divide «cach of thoſe Arches into ſo mary 
equall parts as the quarter of the Equator btloy 
is divided into, which here is eighteene, that, 
one for every fifth degree of Longitude. 

6 Through thoſe marks draw Meridians fronſfſ;o 
the Angle H. che Pole to the Equator BA. ar every 
fitth degree of Longitude. | 

7. By Arithmetick find the obliquity of prext 
Circles paſſing rhorowevery fifth degree of Lati 
tude inthe Meridian 5 or ( which 1s all one, ) che 
perpendicular which fallech from H. uo thefWqui 
45 degrees ( or middle ) ofghe Arch B A. by chisþ 
Rule. 

As Radius is co the Coline of the Lonpituce, 
$09 is the Cotanpent of the Latitude , to the 
Cotanpent of the Obliquity, As, 

Radius to Coſine of Longitude, 45 *. 054948 
Sp Corangent of the Latitude. 45. 100c000iÞþ 
To Cotangent of the Obliquity. 54. 44- 98494 il 

Shewing, that a great Circle of Obliquity 54 
degrees 44 minutes, ſhall cur the middle Meri- 
dian ar Laritude 45. 00. So that having a Table of 
rhe Obliquz:ties of the Circle that ſhall cur the mid- 

ale Meridianatevery fifth degree of Latitude , the 
ſaid Mer.dian may be more exaRlly divided into de- IN 
grees of true Latitude. | | 
" A Table of the Obliquity of the circles that wil | 
{py che middle Meridian at every fifth degree me 0 

at 


| 
ic 
[1 


iy 


dl | 
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.\ Obſf | Lat. | Obiiq. =; Obliq. 
| ; | | | es de, m. 


| de. m. dep. | de. m. 

i 17 3 [9 45 17 651 71 45 
01:4 © 40149 531 | 70] 75 34 
15} 29 45 45 } 54 44] | 23179 16 
101 27 14 gol 59 19] I BSolgz 54 
5 [33 24 55 | 63 39 | od bo 27 
30 139 14 | 14167 4! 


9 Then draw aftrait line from Angle B. to the 
(dcg,of the Meridian of Obliquity marked A H. 
Divide that firaic line znto ſuch parts as 

edegrees of Obliquity found Arithmetically do 
quire, reckoning thoſe degrees in the Equator, 
ut the Meridians crotling the ſaid ffrait line , 
we from ſetring markes in che ſaid ſtrait line, 
; due proportionaj! quantity to thole Me- 
fans thorow which che ſaid ftrait line paſ- 
b. | 
10, Then by the Diviſions of chat ftraie line, 
Inde the middle Meridian into true degrees of La- 
tude. | 

11, Thorow thoſe Marks in the middle Mert- 
in draw Arches of true Latitude to rhe anſwe- 
le degrees of Latitude in the outward Meridi- 
Ns. 
12. Then draw Arches of ſo many great Cir- 
25 you wil to their Obliquities;as to every tenth 


revery fifth degree , and for Obliquity 23 *. 30 '. 


ir the Fcliptick. 
Note , Theſe Arches may beft be drawne 
| another Sphericall Triangle of the ſame 
| | Magni- 


4 - "=o 
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Magnitude with the former, in another paper, jo 

in the ſame manner as the Meridians of this fri 
Triangle were made by the firft 6 Rules herein pr, 
pounded, and then pounſed or drawn into the fir! 
made Sphericall Triangle, now made a Paradox 


Chart, as here followeth an example of a Paradox 
Charr. 


; Concerning the Uſes of the Paradox 
Chart. 


1. By the Paradoxall Chart thas made,you h 
ex2mples of 17 great Circles more then ever If 
in any piat, before I made this,all notable forth 
difference of Obliquity, and by which one 
draw lines upon Mercators Plats very neere tne p 
ſage of the great Circle from place to place, it 
obliquiry be the ſame with one of theſe Arches.A 
one may gueſle neer the truth in any other Oh 
quity, theſe being but five deg. diſtant one fre 
another. 

2. Upon the Paradoxal Chart ( made withe 


rhoſe Circles of Obliquity ) may be drawa a 
eighth part of the Terreſtrial Globe, more truly! 


| lively to the view, then any way elſe i» P/a»0. ( 


caule all places in it are neerer to one and the fat 
meaſure for diftances,and yet keeping neerer ted 
Longitude and Latitude then they do in any) 

though ir he not ſo fit for Sea mens uſe , as Merc 
tors Plats be, becauſe the Rumbes cannot well 
drawne hereupon for them to keep their reck 


ning by. 
| 3. Up 


A PARADOXATLT,  EHARRY: 
The © Pole 
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9 Degrees of Longiruae. 


In this Paradoxall Chart, H. repreſents the Pole. 

B H An Arch of that Meridian which cuts the Equator itt 
the ſame point that the great Circle Interlects it. 

AH An Arch of chat Meridian, in which 1s the point of the 
great Circles greateſt Obliquity. 

In both theſe Arches are figured degrees of Latitude. And 
from one fide to another, are drawne Parallels of Latitude , re. 
preſented by the Arches betwixt them. 

B A Repreſents a quarter of che Equino&tial Line. 

And from the Angle B tothe Arch AH aredrawnea quar- 
ter of 18 great Circles. The other three quarters of them are 


caſily found by thole. 
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Upon the Paradoxall Chart having the Arches 
17 creat Circles of Obliquity from the Angle B 
\the Meridian AH, you may fee what quantity 
Latitude any one of ter p3ſſe thorow at any 
jaticy of Longitude required, as at 5 deg. 0 dep, 
(deg. Or 20 deg. of [Longitude &C. 

Oc tor any quantity of Latitude propounded, you 
iy ſee xt what quantity of Longitude from the 
cri ion of that great Circle with the Meridian, 
will paſſe thorow the Latitude propounded , the 
bliquity of the ſame Circle muſt alſo be propoun- 
ed, 

4. The Chart it ſelfe is a ſcale of diſtance upon 
le Arch of the great Circle, raking the extent with 
: Compaſſes betwixt the Ovliquity and one place, 


from the Obliquity at 60 Geg. of Latitude, cill. 


hat arch come into Latitude 40 deg, which is 61 %of 
ongitude from the Meridian of the Obliquity, and 
»ply that extent to the Meridian at Longitude 60. 
ating one foore in the Equator , the other 
pward inthe fame Meridian, there ſhall you find 
ie diſtance tobe 42 9. - 

And the ſame way may you meaſure the diftance 
'nany great Circle from che Obliquity, by the 
me extent of the compatſles applyed to the Me- 
:dian of the fame number of deprees with the O- 
blquicy, And the complemen: of that Diſtance to 


99 degrees is the diftance thence to the Anple of 
Interlection A. ſoſrom the Angle A in the preat. 
Circle of 60 degrees Obliquity co Latitude 4o deg. 
sdiftance 48 deg. the Complement of 42 deg. the 

ti[tince before tound. ; 
;, Having the true Latitude of the place, and 
its 
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its Longitude from the Ohliquity , or fr 
the point of the Circles Interſection yill 
the Equatuor , one may by this Cha 
finde very neere the true quantity of that pre 
Circles Obliquiry , ard of the great Circiſu 
Diftance from that Obliquity, as Latitn 
40 degrees Longitude from Obliquity 41 ( 
grees, The Obliquity is; fouud 60, Diftun 


2, 

; 6. Having the Lztitude and the diferen/ 
of Longitude proponnded berwixe ewo pln 
ſiruate in che ſame quantity of Latitude towat 
the ſame pole, by this Chart one may find nee 
the Obliquity of the great Circle that paſſe 
from one ef rhoſe places to the other, and ve 
neere tell the trae great Circle Diſtance betwi 
them. As two places in North Latitude 40 
grees, diflerence of Longitude 122 degrees ; ha 
the Longitude is 61 degrees. Thereby you mifvet 
eaffly find the Circle that cuts the Laritude 4 
degreesat that diſtance from the Oblzquiry Mgtees 

ridian , comes to the Obliquity at 60. _ is diſtar 
ehence 42 degrees ( as was before ſhewed ) whidſ: 
doubled ( becauſe the Longitade was halved baſs 
fore) is 84 degrees, the diſtance betwixt thoſe cx 
places: qua 
7, Having the Obliquity and preat Circ! 
Dillance betwixt two rlaces, they being botlPe! 
in one Latitude ( the quantity of Latitude no{þfci 
propounded, ) to find che Latitude of the pl 
ces, and the difference of Lonpitnde berwi 
them, As the Obliquity of the Circle betwiaff 
LW 
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wo places boch in one Latitude 1s 60 deprees 
he Dittance betwixt chem 84 degrees ; Thens 
ke halte the Difrance 42 degrees, being mea- 
Srcd in the Meridian of 60 degrees of Lon- 
icude , becauſe the Obl:quity propounded is 
degrees. And applying that extent co the 
Meridian of Obl:quity in the Circle from 60 
anfleprees toward Angle B. it will reach to the 
ich of 4o degrees of Latitude, ( being the 
Jiiitude of both the places required ,' ) and bee 
1 degrees from the Meridian of Obliquity , 
b:ct& being doubled ( becauſe you halved the 
france before , ) makes 122 degrees diffe, 
ence betwixc the Longitudes of thoſe pia-» 


, 
8, One place being propounded with its La- 

(Ftnd: , being known to bee in the Obliquity , 
affInd the preat Circle Diſtance ro another place 
n4IVEr). 
if As one place in Latitude aad Obliquity 60 de- 
Fees, another place 42 degrees of Diſtance in 
anÞe great Circle therefrom. As before you may 
de the Latitude of the place required is 4© 
$prees, - the difference of Longitude 61 degrees. 

9. If one place bee propounded under the 
quator , the other in any Latitude given, 
th the Difference of Longitude becwixt 
er Meridians, then the Obliquity of ele great 
trcie , and the preat Circle Diſtance betwixt 
em, may bee found thus; As Latitude 40 deg. 
te difference of Longitnde 29 deg. Look therefore 
Latitude 40 depgrees,what great Circles paſſe tho- 
row 
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row it 29 deg. from the Meridian of [nterſe&igh, 
BH. and it is one that: goes to Odliquity 60 ds 
and the diftance ( as betore i ſhewed) from t| 
Obliquity 60. deg. to Latitude 49 deg. in tis Ct 
cle 42 deg. the complement thereof abont 48 de 
is the diftance required, and 60 deg. the Ot liqu; 
10, If one place tath North Latitude > and ſy 
other South Latitude of the ſame quantity, be! 
ference of Longitude berwixt chew Meridian git 
to find the greac Circles Obliquity , aod whe gre | 
Circle Diſtance betwixe chem, as one in South Life, 
ticade 40 deg. the other in North Latituce ac df 
difference of Longitude 58 dep. Take baJt ibs Loh 
Situdes difference, viz. 29 deg. and one Lat:tuhe 
ard work it as in ihe precedert example , ad ba 
done, double the diſtance, fo che ObſJiqu ry oftl 
great Circle is 60 deg, and the diltance about Be ; 
deg- ( | bet 
17. The Obliquiry of thegreat Circle, and With, 
places in ſeveral Latitudes propounded , to findWWir 
it the great Circle diſtance and difference Gi Long 
cude berwixt them. As in the Obliquity 6% & 
0::e place in Laticude 4odep. the other in Lacu 
51 deg.then fromthe Obliquity ta Latitude 40 
is found the diſtance 42 deg: ( as before) iu 
manner from the Obliquity 6o deg. to Lat. 51 
is found Diſtance, 26 %, Now 42 deg. and 2% 0 
make 68 deg: ihe diftance of one place from te York 
ther, And Lacitude 40 deg. hath Longirnde 6! ,, 
from the Meridian of Obliquity(as is found betorfkc 
and the place in Latitude 51 deg. hath 45 degÞin: 
oi different Lon.therefrom ; and 61 %.added to 4Þde 
they make d:fference of Lon, 106%. betwixt «bc lie t 
places. 121 
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Gig, The Obliquity of the great Circle, and two 
ds; in ſeveral quantities of Longitude from chic 
1 les of InterſeRtion with the Equator ( which is 
s Ct yes che complement to 90 degrees of difference 
de ongirude from the Meridian of its Obliquity) 
1 Wropounded. The Latitude of each place may 
found, and the great circlediftance berwixt them, 
* wo places under the great circle that hath Ob- 
;' Sir 60, deg. One hath difference of Longitude 
preWn che Meridian of Interſection 29 deg. the other 
 Urence of Longitude therefrom 45 deg. 
- FNow if you mark the Arch of Obliquity 60 deg. 
LY ſhall ſee that 29 dep. from the Meridian BH. it 
10fech Latitude 40 deg. and again 45 deg. chere- 
111i: cntteth Latitude 51 deg. fo thar 1 conclude 
il: place isin Latitude 40 dep. the otfier in Lati- 
We 51 deg. Then take ( in the ſame great circle ) 
before the Diſtance from the Obliquity 60 deg. 
UWthe place in Latitude 4o deg. which 1s 42 dep. 
Win the ſame manner the diſtance from the Oblti- 
0Viy 60 deg. to the place in Latitude $51 4, which 
al; deg. Now if the Meridian of Obliquity came 
USwixe the places propounded , ſo that on the 
c« obe , one place tended from the Objiquity Eaft- 
Wird, and the other VVeſtward , then both rhe di- 
 Wnces 4.2 dep. and 26 deg. muſt be added together, 
, d make the true Diſtance 68 ©. asin the precedent 
"rk. 
'F 2. But if from the Meridian of Obliquiry both 
Fices be in the Arch tending to one and the ſame 
"Dinc of InterſeRtion ; Then take the lefle Diftance 
"þ deg. our of the greater 42 4, and there remains 
le true diſtance betwixt them 16 dep. 


2, But 


65 
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3. Butif the Meridian of Interic&ion come 
ewixt the places, and !o one place bath Nyr.h 
tude, the other South Latirude, Then bot t;$- 
ſtances, viz. 42 deg.and 26 deg, muſt be addeg 
gether ,and they make 68 deg. which 68 deg 
out of 180 deg. and there remains * the gif 
112 degrees , and that is but 22 minutes n 
then ihe exact diſtance betwixt two places ſof 
ate. 

Many like queſtions may be propounded for 
paſtime and profit, anſwered with ſpeed and 
ligat, yeelding much intell;gence- in great Ci £ 
Sayling, as coming to the trach, or very neer iÞ { 

But if two places of different quatities of |. 
tude be propounded, and the Obiuquity of the p p 
Circle be aot given, the anſwer will be more (© 
cult and uncertain; yetthoſe that have conven! 
cime to practiſe theſe things (which I have not) 
| do deliphe rherein,may find out much macter bY 0/ 
uſeful and pleaſant. 1 recommend it therefore 2) 
them for fir Recreation. 

And any Obſervable thing found thereby  V 
be eryed by the exaR working of the Queſtion ft 
the Arithmetical Rules contained in this Book. 

And thus much .or rather thus httle concern! ſe 
| the Paradoxall Chart, uſeful evea above the of vr 
| ni0n of moſt men. 


- EE OS 0 TOR 


. At aiorws <poorums ap ART 


GHAP. VI. 


"ww by Arithmetick t9 calculate exaFtly for 
any Degree and Minute of ,Obliquity , Th 
whar Degree and Minnte of Latitude the TH 
Gl great Circle ſhall paſſe thorow , for any ' | 
fl degree and minute of Longitude from the wu! 
point of Obliquity , or of its interſection i 
a with the Fqaator. Whereunto is an- 
nexed a Table of the degrees and minutes 
bl of the Latitude of che great Circles far 
VV every five deorees of Obliquity , and the 
of Obliquity of the Ecliptick tine for every 
al five degrees of Longitude from the Inter- 
f ſection of the great Circles , with the 
off auator or Feliptick Line. 


he Obliquity of the great Circle being given, 
you may calculats exatly the degrees and min. 
Latitude it paſſech thorow for any degree and L | 
te of Longitude ſcom rhe Meridian 0: the Cir- ''Þ 
$Obliquity or InterſeRion with 'the Equator by | 
two Rules, | 


\ 


13 


F t, Whec v- 
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1. What Difference of Lon. ſoever any point 
place hath from the Meridian of its nexc Obliqut 
which is ever 90 deg. or lefle,- the Complene 
thereof to 909. is the difference of Lan of th 
point or placefrom the Meridian of that great C 
cles next Interſection with the Equator. 

__ AsincheCircle of Obliquity 604, a point in 

40«, is Longirnde from the Meridian of Obliqui 
61 deg. the Complement of 61 deg. to 995. is 2; 
which is the Longitude of that point to the Ms 
dian of InterſeQion. 

2. Asthe Coſin* of the Difference of Longity 
from the Obl;quity , 

Is to the Cotangeant of che Obliquity, 

$0 is Radius 

To the Cotanpent of the Latitude. 

Exatnple, Z5zard in North Latitude 5o dep. 
Summer Ifles, or Zarmoda: North Lat. 324. 2M 
difference of Lon. betwixt their Meridians 70 9. T 
great Circles Obliquity 50 4. 34 min. 

To find thorow what dep.and mio. of Lat. 
preat Circle paſſeth for any dep. and min, of di 
rence of Longitude from the Meridian paſli 
through the great Circle inthe point of its great 
Obliquiry, Ule the ſecond Rule thus. 

Rad.and Cotang. of Obliq. 509. 39". 19915 
Take ont Coſine, dif, Longit. 58. 31. 9717 


Remain Cotanp. ofLatitude 32. 25. 10197 
The Latitude 32 deg. 25 min, of. Barmodas, Th 
Rad. and Cotangenr of Obliq. 5o 34. 19915 
Take ou: Coline of dif. Lon, 119. 29". 9991 
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A TABLE of Eighte:zne GREAT CIRCLES, viz, One 
forcvery five degrees difereace of Ovliquity , as in Columne B H. 
And oneart 23 deg. 3o min. of Laticude for the Ecliptick circle, with | 
the Degrees and Minutes of the Latitude of each of thole 18 circles ; 
for every hve deg. of Longitude,to be reckoned from the point of the In- 
rerſection of each of thole circles with the EquinoCtial Line, as from A 
to B. orfrom:Cro H. The upper and nether lines, with theſe figures 
90,85, 80, 75 &c. ſhewſo much Longitude from the Interſection a. 
forelaid. And the complement of any of them, as oo, 5, 10, 15, 20, 
&c. ſhew the Longitude from the Obliquiry. The lines berwixt thoſe 
two, ſhew the deg. and min. of Latitude co each Qbliquity and Lon- 
gitude abovelaid. 
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forevery five degrees difereace of Ovliquirty , as in Columne B H. 
And one ac 23 deg- 30 min. of Latizude tor the Ecliptick circle, with—4 
the Degrees and Minutes of the Latitude of each of thole 18 circles , 
for every five deg. of Lonzitude,to be reckoned from the point of the In- 
rerſection ofeach of thole circles with the Equino&tial Line, as from A 
to B. orfromCto H. The upper and nether lines, with theſe hgures 
90, $5, 80, 75 &c. ſhew ſo much Longitude from the Interſeftion a. 
forelaid. And the complement of any of them, as oo, 5, 10, 15, 20; 
&c. ſhew the Longirude from the Obliquiry. The lines berwixt thoſe 
two, ſhew the deg. and min. of Laticude to each Obliquity and Lon- 
gitude aboveſaid. 
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he Latitude 50 9, of the Lizard. 


And by this Rule is the Table mentioned in the 
ntents of chis Chapter made, which is here inſet- 
d,and cafie ro underftand by the few DireQipns 


ritten in IE. 


eighteene great Circles; 


And by the ſame Rule, 1 made this Table of an 
ch of a great Circle extended from Lat. 32% 25 !, 

AJLat.50.4. difference of Lon.70 4. ſereing. the point 
Fobliquity upon a Meridian line, that ſo it might 


cators Plat. 


'Lon. jLat. \&if. Lon.,Lat. | dif. Lon,\Lat. 
n Ob. |de. m.| 'fromOb. raguly fromOb m. 
mdasd || 35/4453]] 5 150 44 
;8 31/32 25 39446 29 Obliq.oc Jo 34 
55 134 54| 25/47 47| 5 l50 24 
FO 38 1 20/48 50, |114. 29.50 

45 40 41, 151/49 35 par | 

43 {#42 5$! i508 | 


Iyſert here the T able of 


the becter protraRed on a Paradoxall Charc, gn 
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; CHAP, VII. _ he 
The Uſe of Mercators Plats being truf* 


| mado, and. how the great Circle exten 
from place to place may be drawn ther! 
upon. And how it may be demonſtrat 
upon the ſame Plat, that” an Arch 
the great Carcle leads indeed the meer 
way beewixt places of any great quant 
of Dt FANCE. 


"He Mcrc2tors Flats (ſo called) being m1. 
according to Mr. rights, Mr. Gunters, or pn: 
Nerrysd: Rules, are.very ufefull in Navigation ſr: 
long Voyages, wherein ajſo great Circle Sayling 
IWwit requilite. un 
or when you would make a voyage from « 
placeto another far dittant , you ſhould mind uy: 
rher the Arch of the greatCircle extended bety 
the places propounced, hath convenient Sea-rodgg 
tor if the great Circle betwixt the two places | 
ſetiz over land, or other inconvenient, dangerofic 
0! in9avigadble places, then you muſt make yOu: 
voyage ſonecr the great Circle way, as with conſfſe 
nience may be, 


1 


T heref81: 


wes * 


Therefore for any two, places ( being at. the 
trance.into the great Ocean, as the £izard,. and 
elike ,), propounded, baving found. as þefare, 
: Obliquity of the great Circle that paſleth be- 
ixt the places,yon may then demonſtrate the ſame 
rueſſes Circle, as inthe Paradorall Chart, and there- 
you may perceive thorow what Longitudes 
d Latitudes that Circle paſſerh. But more ex- 
ily are thoſe Longitudes and Latitudes found by 
WP Rule in the ſixth Chapter, as in, the Table for 
UÞery _m_ depree of Longitude and Latutide ap- 
areth. 
J And having one Quadrant Paradoxall , or ra- 
Fer , a Table for a quarter of the great Circle, 
Fttat Quadrant, or quarter, all chereſt, or any 
rrion more of theſame great Circle, nay be laid 
wnina true Mercators Plac. 
JAnd Note, 
$1. The Mercator Plats when true, have the divi- 
ns of degrees of Latitude in the Meridian Line , 
creaſing larger and larger , as the Latitude 1s 
Fore and more diſtant from the Equator. So that 
"mm Latitude 55 dep. ro 65 deg. ( being but 10 
| (Fe. difference of Latirude ) is as wide a diftance 
Fo dep. of Longitude, or 20 deg. of Latitude, if 
ken from 10 dep. of South Latitude to 10 deg. of 
orth Latitude upon the ſame plat. 
J2. And when it is made compleat, it hath a ſcale 
oFiereby ro meaſure Leagues in ail the feverall La- 
yEudes in the Plac , by applying the Compatſes to 
nyc !.aticude Honred in the Scale, as proper to that 
tirvde in which the Diſtance is co be meaſured; 
{Flimilitude of which Scale you have in the blank 


E--4 Mercator 


ml 
her 
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Mercator hereunto annexed. And when you woy 
meaſure a Diftance in the lar. of 40%. then app 
the Compaſſes to that line in the ſcale figured lf; 
dep. &c. | 

As for a preat Circle whoſe greateft Obliquity 
60 deg. The Paradoxall Chart, for every 5 dey 
of Lon. pives neer thoſe Latitades which are 
the Table for that pnrpoſe. As theſe foljowingſ 
for every 10 deg. of Longitude reckoning fro 
the Interſetion co the Obliquity of the gre; 
Circle, viz. 


ri 
1A 


for 3 10, 20, 30. AO. JO i 
_ U16. 44. 30.39. 40.54. 48.5- $3.0. $56. 


70. 80 degrees of Longpitud 


for 58.26. $9.37. degrees and min, of Lati 


' Then 1a the preſent M:rcators Plat, H. ftandinf. 
atthe 6odegreesof North Latitude, and B. ju 
go degrees of Longitude Weſtward by the Equij 
ror, and A. go dep. Eaſtward fromH , but 180' 
from B,by the ſame Equator. 

In every Meridian therefore betwixt B and i?* 
and A and H. ( one Meridian being drawn as ( 
very ten degrees of Longitude ) make a mark att 
Latitude "found in the Table, (ihe Latirudes i? 
ecry tenth degree havirg a parzilel line, and ; 
the outward Meridian the deprees are divide( 
and numbred)) and having fo marked every Me 
dian betwixt Band A. Then by thoſe markes yi 
may draw Arches,which ſhal repreſcne the Arch 
the great Circle, patling over the places propos 


uoder a Circle of that Obliquity, or it may 
"OU8ffice, though they be right lines drawne from 
p ; PBrk co mark, asfrom the InterſeQion of the Me- 
'* Jen and Equator at B.draw a —_ toa mark inthe 
. {xt Meridian , and trom that to the mark in the 
4 ext &c, toH, and thence againin like manner to 


'©' $o haveyou baif a preat Circle, whoſe Ob- 
bs quity is 60 deg, North (and the like is the decli- 
""OF:tion of the ſame Circle South ) laid down in « 
> "fercators Plat. 
And being ſolaid down, you my (according 
othe uſual way ) find the Rumbe to be ſailed on, 
(Sither by drawing Rumbs on the Plat , or by a 
"'Porrracor ;. or elſe the Plat being (by Parallels 
na <qual meaſure one from another, and equal to 
aÞe Diſtance of the Meridians ) all put into true 
Fquares, in ſome convenient ſpare place or pla- 
1;n's ; One or two, or four of thoſe ſquares, has» 
ing a quarter of the Compaſſe,with the Points and 
quarrer of points, exacly divided , and marked 
Jn two fides of the ſame ſquare ; then may one 
ſuddenly transferre any point or quarter of a 
point out, of that ſquare into any of the ſquares 
fin the plat, with a paire of Compaſſes, ta- 
king the extent of the point required in the 
quarter of Compaſſes out ſide, and applying 
it rothe ſide of any Square elſe. Or drawing a 
dark ftrait line by which you are to faile ir , or its 
of parallel cutting the Angle of the ſquare in the 
tide of the Square (which the line cuts ſhort of 
the oppoſite Angle to that it came from )} 
F 4 rake 
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rake the extent and apply it to ehe ourſide of thr 
quarter of Compaſſe , where you may find tht! 
point and its quarters . 
 AndthisI conceive , if well underftood, is thi 
beſt way , . but any true way , chart one hatly / 
lopg uied, is beft ro him. So the Rumb from B. toFfa 
f ward H. for 20 deg. of Longitude, and 30 depreesÞ 
q - 39 min, of Laticuders found two points and three 
F quar'ers of a point from the North Eaſtward , an( 
to you may find che Rumbe eljewhere. 
| And ihe Diſtance is found in a Mercators Plat 
" if it be rruely-made ( and wants a Scale, ſuch a oneſſÞpi 
| a5 I mentioned before ,) by letting the Compailes 
| one foot in one place, and the other foot in che 
[| other place, | betwixt which 2 places you would 
know the Diftance, 'avd apply thar Diftance to theſFl 
| outhde Merdian,' as far above the upper Latitude, 
| as beneath the lower Latitude ( the quantity above 
| and benea h if need be , may be meaſured equal 
one to anorher,wirh another paire of Compaſſes.) 
Then ſhall che, number of degrees in the ſaid Meri-Þþ! 
| d:an , betwixt the feer of the firſt paire of Cort 
paſſes, bem reckoned each depree :© Leapues,avdpt 
| after chat quantity for any parrcof a d:g. ſhew theſÞ'2 
i Diftance berwinr-che places to meaſured. So rhe 1 
[ Diftance fronykomngitude co and Latitude ©0, toffar 
Longitude 2o0Geg, Latitude 30 dep.z9 min. is about! 
| 35 dep. or 720 leagues. re 
In like manner Fhave portrayed on this Mercz-f| 
FOrs Plat, a Freat Circle Arch from Zarmidas tony 
Liza#d, one being in Norib Latitude 3+ dep. 25Fla 
minutes, the other in North Latitude 56 deg, with F'c 
difference of Longicude 700 fromthe mark © wine Pt 


_ 
ſ i , 
* 
k 1 i 


eR, to the mark © under T. and the Obliquir 
fthe Circle is in the Meridian by S. which Voyage 
(r, Norwood hath largely deſcribed in his Seamans 
Riſe, and in his DoRrine of 1riangles. 
Alſo that you may when you picate, make trial 
fany of the examples that are propounded under 
he Ecliptick line, Ihave drawn s portion thereof 
large as may ſerve for moſt of the Situations 
dFclonging to the fame, whetber both be toward the 
me Pole, or one place North-ward Latitude , the 
her South.ward of the Equator. All which 
Wings being treated of by others { in reference to 
euſe of Mercators Plat )) and being eatie to b 
Wderftood,- 1 ſhall let them fo paſle. 
2. Now that the greatCircle doth direct the neer- 
t way from place to place , one being far diftanr 
om the other, is evident by Mercators Plat itſelf. 
$ in the precedent Plat. Two places both in 


tuce 122 deg. the great Circles Obliquity being 
ÞÞ Latirude 60 deg, The neecreft paſlzge from one 
a-{rhoſe places to the other, is by Latitude £0 deg. 
odÞthe midſt of the voyage, as 15 cleared by the 
rvefſ}ar thus, 

hef In Latitude 4odeg. from e to f keeping in that 
roffarailel, being 122 deprees of Longitude, is 5612 
zurÞiles, tor in chat Latitude 46 miles anſwer to a dc- 

ee 1n Longitude, 

:2-N And it is about the ſame diſtance alſo, meaſured 
coy the fcale that ſhould be made with Mercators 
25 Far, taking 50 leagues, or 1c0 our of the. line 
thFroper to Latitude 4o. and therewt:h to meaſure 
:-Þe diſtance inthe Parallel. Or itthere want ſuch 
4 qd ſcale 
/ 
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(orth Latitude 40 deg. having difference of Lon- 


'deg. of Latitude, 
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a Scale , then open the compaſles from # haife 


way trof, inthat parallel, and apply that extent 
ro the Meridian line that is graduated , ay 
much above the parallel of 40 degrees, as below 
the ſame , and you ſhall find the Diftance to bee 
ſuch as is ſaid before. 

But now meaſuring in the great Circle, from 
- inthe Latitude 40 deg. by Hin the Latitude 60 
deg. to f in the Latitude 4o deg. you ſhall find 
the diſtance that way to be much lefs then ſo ; for 
if there be a Scale to your plat, take off 50 leapues 
our of the line marked 50. becauſe that is the mid- 
dle parallel Latitude berwix: 40 dep. Lat. and 60 

Or if you have no ſcale in your Mercators 
Plat, thenin the Meridian Ine open your Com- 


paſſes, ard fer one fonte in tte parallel of 40 


degrees, extend the other foo'e to the parajlel 
of 60 deprees ( becauſe betwixt theſe two LL 
titudes, the Voyace trum e& to f 1s to be made) 
and that is the Diftance of 20 degrees, or 4c0 
Leapnes for that Voyage ( or .rather opening 
che Compaſſes from Latitude 5o deg. to 4o dep. 
firſt, and with that xo dep. to meaſure the paris 
of the aforeſaid Arch berwixe thoſe two Lats 
rudes; And then open them from 50 deg. Lati 
tude ro 60 dep. upon a Meridian line, and with that 
Diſtance of 10 deg. meaſare the other part of the 
ſame Arch from 5o deg. to Godeg. and to 50 
deg. again or ) with that extent of 20 deprec 
( your Compaſſes open thereto) ſee how many 
times 20 deprees there is in the Circle from e by 


H to /. and that I find to be about $7 depreey 
: bU 


But if the Plat were a large one and more ex- 
;Qly made , the diſtance is not ſo much : for the 
rue great Circle Diſtance taken Arichmetically 
s but 84 deg. $ min. And thax is but 5048 mites 
for the exact great Circle Diftance indeed betwixc 
the two places e f. and that isalmoſt 600 mile a 
neerer way then to keep in the parallel of Latizude 
zodeg. But if wee count upon 87 degrees Di- 
ſtance taken in this Mercators Plat ( for: want 
of a 1arger and truer, ) it comes to 5220 miles Di. 
tance , and that is 392 miles neerer then to keep 
in the parallel of Latitude 4o degrees all the 
Way. 
The Reaſon is, becauſe the great Circle alwayes 
inclines to the Pole, and there che degrees of Lon- 
gitude are ſhorter , and therefore the meaſure in 
Mercators Plats are longer. For 10 dep. -in the 
Parallel of Latitude 60 deg. is as long a meaſure as 
20 deg. in the Equator, 
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CHAP. VII. 


How to keepe a true Reckoning of the Voy- 
ave by the Latitude well obſerroed , and 
the Rumb diſcreetly refified. And to 
find the Latitude , Rumbe , Longitude 
and Diſtance, ( having two of them| 
known ) by many Arithmeticall Rules, 
And how ta. prick the ſame downe in a 
Blank Chart or Mercdcors Plat. 


7 bros and large Mercators Plat of the 

Seas and parts adjacent wherein , and neer to 
which your intended Voyage is ( if God pleaſe) :0 
be made. And you find it convenient and advan- 
tapious to {aile from one plice to the other, by an 
Arch of a great Circle, the Plat diſcovering no 

, Hand, rocks, ſands, nor any other impediments t 
hinder you i in that way, you allo having found bo 
the Rujes before, the Diſtance betwixt the places, 
according to an Arch of the great Circle, and the 
greateſt Obliquity thereof, 

[Take a ſheer of Leaſle paper, of the ht, « 
more if need be, or a ſheer of Parch.ment if you 
picaie,ind make 2 Blank Chart, and line 17 with p!. 
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This corurn upon the Figure berweene page 78, and 
We 79 by athred in che rundle, | 


Urth 


is book) of rhe. ſame meaſure for degrees of Lar. 
they be in your Mefcator, although it be but of 
ich a part of your Mercators Plat, as is neceſſary 

» keep Your reckoning upon for that Voyage. So 

hall ch parallel fines, and the Meridians ( when 

hey bedrawn thereon, be'the ſame diftance one 
com another as thoſe lines be in the Plat for that 
airude;” Porthen by the Scale in your Plat, or by 
te Meridian line of your Plat, you may meaſare 

Diſtances in-your Blank, | 
I come now' to propound divers Arithmericall 

utes for your more'"certaine and! exat direQion 

ov/ to keep your reckoning upon your blank, and 
ricking it truely down thereon. --- | 
And thefe Rules contain direQtion; | 

;, How-to trace outthe Arch oof a prear Circle be- 
twixt the places inthe blank Charr. " 

: Howto know atfirfſt, and alſo afterward, what 
Rumb you are to' ſail upon, keeping in,or neer the 
ſame Arch of a great Circle. 

;, How to know the Longitade and Latitude 
you are in- after ſome progreſſe made in your 
Voyage. | 

4. I ſhall adde ſome dire&ion about pricking the 
place downe in your Blank Chart 

The Rules of the firſt ſort are theſe. | 
By the Latitndes of ewo places, the difference of 

. [Longitude berwixt them, and the Obliquity of the 

great Circle paſſing directly over both places given, 

[0 find the difference'of: Longitude: of each 

irom che Meridian of the greateſt Obliquity. 


Lat. 


illel lines (after che manner of thac T have pat into- 


As North Latitude 32 deg.. 25 min, and North. 
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Lacitude 50 deg. difference of Longitude 70 deoffir 
*Obliquity 50.34. | ",. "_ 
_  Rale 1. Work firſt with the Jeſs quantity of Lui þ 
tude to find the difference of Lon. belonging toir 
Rad. and Corangent of Obliq. 504. 34 ', 1g9i56 
Takefrom it Cotang.of lefs Lat. 32. 25. 103994 
Remain Cofine of dif. of Lon. 58. 31. 9747% 
Rule 2. Take the dif. of Lon. found bythe lefle 
Lar; out of the whole dif. of Lon, propounded at 
firſt and there ſhall remain che difference of Lon, 
| belonging to the greater Latitude. - As 584.31, ta- 
ken out of 70 4. there remain 1+9. 29'. for the dif 
of Lon. betwixt the place in Lat, 5o deg. and theffſ 
Meridian of the. greateſt Obtiquity. 
The uſes of theſe Rules are, | 
x. To find where (in the Blank Chart) to placef 
the Meridian of Obliquity , for che beſt advancageÞþi 
" to trace ontthe Voyage, ſeeing we find it muſt beſo 
at leaſt 589, 31 !. of Lon. from-one (ide of the Plat, f 
and 11 9, 29'. of Longitude from the other (ideÞi 
thereof. 
2. To find whatdif, of Lon. is betwixt the Ob. 
liquity, and any Latitude propounded. - 
Rule 3. By the Obliquity of the great Circle,and 
the difference of Longitude from che Obliquity, 
To find the true Latitude. 
Rad. and Cotanp.of Obliquity. 50«. 34', 1991507 
Take from it Cofine of dif. Lon, 11. 29. 999121 
Remains Cotanpent of Latitude. 50, 00. 992386 
Thus may one find chorow what Latitude the. 
creat Circle paſſeth every 10deg. or 5 deg, more 
or leſle quantiry of Longitude from the Obliquity , cnt 
and thereby know ai what Latitude to,-make Fitz 
| | marks.|e 
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lepfirks in every Meridian, and ſo to trace out the 
at Circles Arch in your Blank Plat, . 

{M ibw/e 4. By the Laticude and difference of Longi- 
itMe from the Obliquity ,to nd the true great Circle 
OERance. 

:01Radins to Coline of Latitude. 50 *. 001, 980806 
$Kis the ſine of the dif, of Lon. 11. 29. 929903 
fleſh the fine of the Diſtance, 7 5. 21, 910709 
74, 21', Isthegreat Circle Diſtance from the 
Riot of greateſt Obl-quiry of that Circle. | 

Rule 5. By the Obliquity of che great Circle, to 
d the true Laritude to any quaniity of great 
xcle Diſtance from the point of its greateſt Ob- 


ity. , | 


-$ 
tracing the great Circle by Lon. Lat.and diſtance 
om the point of its greareft Obliq. 

Note, That rhe Complement to go «. of the preat 
cle Diftance of a place from rhe point of the 
eat Circles Obliquiry, is alwaies the great Circle 
ance from that point wherein that Circle Torer- 
.EXeth the Equator, The 
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; The Rules of the ſecond ſort. 
Whereby to find what Rumb you are to ſaile 
thar you may keep in, or neer unto the Arch g 
oreat Circle extended from: one place to the oth 
Rule 7. By the difference of Longitude from 
Obliquity, and the Latitude: given , to. findet. 
great Circle Diftance from the point of Obliquiyſ® 
As Radius to (ine of dif. Lon ad .41.1 
from the Meridian of Obliq. F ?? * 3” * 993 
<0 is the Coſine of the Latitude 32. 25. 99:6, 
To fine of great Circle Diſtance. 46: 3. 98572 
R+le 8. By the great Circle Diſtance from che (Þ 
bliq. and the Latitude given to find the Runib, F 
Radius and Tangent of the}, _, _, 
great Circle Diftance. [B te IN at 
Take out Cotangent of Lat. 32. 25. 10197 


Remain Cofine of Rumbe, _ 8. 4$.. 98183 
Having therefore found the Diſtance berwixt tl 
£0 places by the Arch of a great Circle , and >|. 
C:rcles greateſt Obliquity,' as is ſhewed inthe thi” 
and fourth Chapters of this. book , you may by. 

firit and ſecond Rules of this Chapter find the dF 
!eronce of Loripitude of each place from che poi 
- 1#the grear Circles greateft Obliquity. "And the 
hy thele feven-and eight Rules find the great Circſ®* 
{tance to the Qbliquity, and rhe Rumb'to”be | 
ed on fromeither place toward the other. Þþ; 
Note. By the-Rumb is meant the number of df 
Sreesand minures from the Meridian which, you uf 
ro-ſail upon, which being divided by 11 dep. 1 5 "F* 
the quotient ſhews how many points they be, ( 
you'may ſee by this Table. | 2 
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A Table of the Prints of Compaſſe aud quarters 
With their deorees and minytcs. | 


ls Ponte. deg. 1m. Nee Paints. arg. M.- 
\;r0. N. or 5. Oo oo, ' ''4. NE, of NW. 45 oo. 
b. 4 48 Þ* i 47 48 
luarcer ” S 37 quarter y 5O' 38 
G8 .-. £3... 26 -3 © 53 27 
&- N. by E. 11 15 5.NE by E. 56 15 
"£1.14 3 I 59 04 
[0arter g: oF J2 - quarter J; 61 53 
3 "19 4t 3 64 42 
5} NNE. 22 30 6. ENE 67 30 
| | £- - E.-"I0 1 70 19 
luarter » IT 7 quareer 3, —__ 
Fy 7, 16 08” 3.73 IT 
oh NE by E 33 45 | 7, EbyN. 78 45 
| F © 30-33 w P44 
larter 3; 39 22 quarter 5 84 23 
3 41 Fx. 3 By" 12 
tt. NE 45 00 —_ $.EorW go oo 
eo Putting Weſt for Eaft,and South for North (a let- | 
# ftandiog for the word, N North, $ South, E Eaft, { 
/ Weſt.) This Table ſerves the whole Compaſſe. [ 
| Rule 9. By the great Circle Diftance , and the { 


[Eiftcrence of Latitude given to find the Rumbe, 
adius and fine of dif. of Lar, 64. 20', 1904262 
ke out line of the Diftgnce. 10. 00. 923967 
Jy. _ 

Pemain Coſine of the Ruwbe. 0. 34. g80295 
| "Con nr 
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The leſſc Latitude taken from the greater , the 


Remaineris the difference of Latitude. As Lat 
rude 32 deg. 25 min. taken out of Latitude 38 dep, 
45 min. there remains 6 deg, 2o min. the difference 
ot Latirnde, _.. | 

Rule 10. To find how far a man ſhould Saile 
upon- a Rumbe before hee change his courſe x 
point, halfe a point, or a quarter of A point, 
Jet him try that in his blanke Plat ( made by x 
true Mercator plat ,) where the voyage is carefully 
craced our as before. | 


Oc he may try Acithmetically every point, of 


quar:er of a point, as hee feeth cauſe , or rather at 
each half potat by this Rule. 

Having found b 
w3s 48 deg. 48 min. put ic to a halfe point , or 
neerit 5o degrees, 34 minutes. . And then, 
Rad. and fine of the dif. Lat. 69. 20'.' 190426: 
Take out Cofine of the Rumbe, Fo. 34. 980289 
Remain the Gne of the Diſtance, 10. ©. 923973 
And 10 deprees is 200 leagues. 


Therefore 1odegrees, or 200 leagues may bet} 


ſailed trom Latitade 32 degrees 25 min. upon the 
Rumb 50 dep. 34 min- LAN 
Now to make proof of this Arithmetically , ul 
theſe Rules. Deb 
Rule 11. By the Rumb, and Diſtance -upon it 
given. to finde the difference of the Latitudes. 
As Rad ro Cofine of the Rumb, 509. 34*. 980299 
So i« che ſine of the Diftance 10. 08. - 923967 
To line of, ch: d:.ffriexccof Lat. 6. 20. 904165 
| | which 


y the eighth Rule , the Rumbeſ 


(ai 


15 
mi! 


which 6 degrees '20 minutes , -added-to the' for- 


|| er Latitude 32 degrees 25 min, make the Lar, 


o.0 ;8 deg. 45 min. Ry, | : 
cell -Rnte 12, | By the Obliquity of the great Circle, 


and the Latitude given , to. find the difference of 


le Longitude from the Meridian of Obliq. -.' 
i Rad. and-Coranp.. of Obliq. 504. 34'. 1991507 
{Take out Cotapg. of the Lat, 38. 45. 1ocg550 
a TE 56s 
Remains Coſine of the dif. Lon, 48. 142. 981957 
Therefore that place is Latitude 38 degrees 45 
or min. and 43 deg. 42 min. difference of Longitude 
x from the Obſiquity. * +} 
Rule 13. By the Latitude and difference of Lon- 
ef gitade from che Obliquity. given ; to finde- the 
great Circle Diſtance trom the point of - Qbli- 


nity. | 
| As Rad, co Coline of the Lat. 38. 45 '. 989203 
So is the line of the dif. of Len. 48- 42. 987579 


= = 2 ST 4, 


31 To fine of the Diftance, 35. $2... 976382 


Which 35 deg. 52 min.. (the great Circle Diftance 


«<[from Latitude 38: 45-.) - taken out of pgreac 


© Circle Diſtance from Latitude 32 deg. 25 mir. to _ 


the point of Obliquity, viz. 46 deg. 3 min. there 
& remaine:bat-1 1 min. which is a ſmall lofſe- ( I con- 
ceive) in 200 leagues, by ſayling ſomewhat ourofthe 
t] great Circle. 

Then-you may proceede to the Rumb next to be 

I:ſailed on.- ; 
7 Halfe a point more is N E by E. or 56: deg. 
4 15 min. and the difference of Latitude 2 dep. 47 
| min. (which yow may find, or neer it in your Plac.) 
| G 2 Then 
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Then worke'/by the tenthRule. Pong rather, by the 
Piftance uponthe Rumbe#{tound in the Plat 3b 
the «re A Roxie X 

AvRad.ro Coſine of Rambe 564. x5, 1, * 

So is the fine of the! Diſtance '' 5. 00: ip4m ; 


To the fine df the'dif/ of Lar: 2. 47: 86850 
which'2 d. 47 mint added tb the Lat. gext befote 
Found 38 d: 45 m.' It 66m&'to Lat, 4i4. 3+ min. fo thy 
this place. And ſo proceed in the reft, as before. F;jx! 
Role 14.' When'you art tone fieer to 'the oy 
tude of BY Obliquity, ftteer away Eaſt 'of Weſt , aY apc 
peer 4s you'tah;the Diſt atict fond by this Rule: Offi; 
if you find the Place you would fail $< de ieer the] 
- La. "ot thePreateſt Obliq. { 5 the Likdrll in thi 
exampl6 i ) then keep 16 that Latitiide char the 
aid place ſb, ard Fok ofe tiriely and Giligenily 
for it. 
But go ktow what filtarice you ate to Yail;/in tha 
Parallel of Latitude: By the Latitude,” ' 2d the 
Cifference of Longitude given, £0 find the Diſtance 0 
p06 couffe Eaſt or Weſt, th 
A$R+dits is ro the Cofhe bf Latit, © 50 4. g8c8og y, 

- $61s the fine of the difofT;ongir, 2ys; 9”. 962831 th 


"$4 


brand deeb ies 


To the Gre of the true diſtance; 15.51. 94364 
whith 15'deg. 51 min. row. 5-4. pr iro =_— 3 
make 327: leagies. * 1 {4 | 

The Rules of the third fort. 4 
_ Wherelwisſortie diretion forthe ipwichee « Þ 

- the Longitude and Latitude after progreſle' made iq 
the voyape. p 
Rule 15. By rhe difference of Latitudes, ghd Ci : 
Rub: ſailed'0n, to find the Diſtanee, | 7 

Radu 


y "y--5 A of S detied. 4 85 42; x * "'Y * V : "I" 5 REY T IF wo 
- 0 8 "Sz . . "It | | k FORTY 


wndins. and fine of dif, of Las 6. 20. . T0262 
ſake out Coſinevf the Raiabe. © '50. 34." 986488 


Remains the fine of diftance- 10. 00." 973973 


" 


7 The dift. -isthen 10 deg. or 280fen 474 
This Rule is of pteat wſe/at- Seg,> for the” Latitude 
ket by exat ation; etike wg th { the 


j alloed, ) 
Marriner "= 


variatidn of the Cpmpe e dif; _ 
0 Mlire the ewo ſureft s whert 

- Fidake Nis conclufion thoft terts 

Rule 16. By the Latitude, a nd the + Math" 
apod'dh' Eaft of Wet @ohrſe- ' "6: find the” Fe 
MFtence of Lon rode. ” "oO "P 
Y As 20 feapues' RTE: Fi [22 3omnin.” 
Radins'ard fine of Diftznce® 1'd; "Eg 
Q/T:ke away Ch of the” Tar: big "Is 


l Remain ſine; erence etlon. E ty | 
Therefore ER Tp SUN a 3 brag Hf 
patalic}.of vids 30 con the ieione or” 
| thereby made is 1.deg..36 min 
Th Rule is of inp 5 ret es: faſſing, 2 hen 
| they, be. neere the Obliquity, ,or neer the end Q 
J Voyage, they. hejagin the Latitude of the Haven 
1 the Aims A 
| le 17. Havit ; both the Lit titudes of two plp- 
, Ss, che Obli« uy of rw geen rele ae be 
Sj in; £0 findet erence 6h 
twixtchb/e two places, As $34 ogent of 
preat Citcle 50.4,.34 '. One place in'Lar. 32* $i . 
the otberinLat. 13,4. 45. borh Laticudes North. 
This 1s, done at 2 operations (asin.Rule;12. ) and 
deduction thus, ., 
1, Rad.and Cotang. of Obliq. 504, 34". 1991507 
Take out Cotargent of Lat. 39. 45. Tbogfyo 
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1cmain 
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Remain Cofine of dif. Lon. . 48. 42. 98199hhr! 
2-Rad., and Cotang. of Obliq.'' 50; 34. 199150 
Take out Cotangeat of Lat. 32425. 1019726 
Remain Coſine : of different Lon. - 58. 31: 97178 
3.Then;out of the greater difference of Lon. 5.31 
:Take the leſſer difference of Longirude. 48. 4 


= 


tw 


F wn alterna) 2 
There remaines difference of Longitude, . 9. 49 
The true difference. of Longitude. betwixt the tao 
places propounded,.. - rl 

Rule 18. . Make your yoyage as farre from the Ef 
quator, as the. great Circle wiſl, permit , for thatſha) 
is che neereſt way, and ſo going. and returning be. 
ewixt the ſame places., maſt, be chorow the iameſr 
quantities of Laticude and Longicude the ſame way, 
upon the contrary pojnts of Compaſſe, Onely beſric 
ſare you come inro'the Lat. ' pf the place: you ſaileſk ap 
nnco,rathee a liztle roo ſoon; tlien 66 be too late, leſtþitu 
you ſhould overſhoot the place, and ſo miife it . yetſiby 
gee pot into the Lacitude of char place you go to,coofmen 
oon, for you looſe way ebfite OT 
© 4, Laſtly, Concerning the'pticking down in your ſine ) 
Plat,che places as you ate in pain 1 A « 
, Though you may as often, as you. think" mecte, Ker 
prick down in your; Blahk Chart, ' the place youſn 

nd the ſhip tobe in (but doe. it_ not roo often ner 
in your Mercators Plat, "eps mice. ofit; ) yet Ihuſe 
would have you keep a ſtrict accompr of your Voy: fly! 
age, as Mr. Norwood in his Sexmens Praiſe doth pra 
dire& you, in fair writing. And fo daily ( or of- Jexa 
ten) add Latitude to Latitude , and Longitude tofled 
Longitade, Or ſubftrat one of them from the [vip 
orher, as may agree with the truth of your Toyare cig 

OT 
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jr Lat, increaſeth in ſailing roward either” Pole, 
d decreaſeth as you ſail neeret and neerer tothe 
2Squator. Apain, Longitude infreaſeth from the 
$Mme Meridian '( placed at Michaels land ; toward 
he Eaft,) till you. come to its beginning again, and 
creaſeth ſailing Weſtward by the ſame reaſon. 
eep ( I ſay) your reckoning'both of the Latitudes 
S$:d Longitudes Arithmetically for exaRtneſſe ; for 
oþ« times the very poines of the Compaſſes in prick- 

gthe Plar,make a ſmal error, which being oft ad- 
ed to (by ſeverall times doing it, ) may in time 
aſhike a great fanit, And continne in this praGiſe, 
e-fothe end of your voyage, and every time you 
ehrick down the place in the plat , mind both its 
/,ſkcaſured Diſtance from the Situation, or place 
eScicked down next before it ; ant"alſo mark how 
: tagrees with your Arithmeticall accompt of Lon- 
t 


itude and Latitude, and if need require , retific 
tby the fame. If it doth not neede any amend- 
nent, there is much confirmation thereby , beſide 
he PraRiſe will doe thee much good ; for (believe 
ne) theſe few direions, as homely as they bee 
( for I have not time co trick them- up ) will ren- 
ler ſailing both by Mercators Plat\ and alſo Þb 
an Arch of a great Circle, more caſie then m 
1Ynen canthink for , ſothat any Sea-man that cau 
[Juſe his plain Chart with underftanding, may, ap- 
- ſpiying his mind to theſe things, and trying to 
| Ipractiſe the ſame, (firſt in the very queſtions and 
 Jexamples herein, ) attain ro a Competent know- 
 fledg of the moſt neceſſary things pertaining to Na- 
Irigation; and the uſe of che Canon of Artifi 
-Jcia!l Sines and Targents, both in _—_ of 
| ANro- 


wo 


r——_- 


_—_ 


I have uſed much 
6, that thou 
ms dic, and reap 
profie; and yeild G0 D 


the Glory. "PM 
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